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DISCLAIMER

This report was prepared as an account of work sponsored by
an agency of the United States Government. Neither the
United States Governmant nor any agency thereof, nor any of
their employees, nor any of their contractors, subcontractors
or their employees, makes any warranty, express or implied,
or assumes any legal liability or responsibility for the accuracy,
completeness, or any third party's use or the results of such
use of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe
privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily

". constitute or imply its endorsement, recommendation, or

favoring by the United States Government or any agency
thereof or jts contractors or subcontractors. The views and
opinions of authors expressed harein do not necessarily state
or reflect those of the United States Government or any
agency thereof.

Printsd in the United States of America

BD-900-0B0.217-8)
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HAZARDOUS MATERIAL PACKAGING Effective Date August 1, 1988
AND SHIPPING Organization Procurement and

Materials Mgmt

TITLE: Approved by

INTRODUCTION

D. K. Quigley,
Procurement and Materials Mgmt

1.0 PURPOSE

This manual defines the requirements, responsibilities and procedures
necessary to ensure all hazardous material shipments are packaged and
transported in a manner that complies with all the appropriate regulations
and minimizes risk to employees, the shipping industry, the public

- and the environment.

2.0 SCOPE

This manual delineates to Westinghouse Hanford Company (WHC) personnel
requirements and procedures for properly packaging and shipping hazardous

“» materials and wastes both onsite and offsite at Hanford. It incorporates

handling, containment and control standards established by Defense Waste
Management, Environmental, Safety, Quality Assurance and Security, Resource
Allocation and Management and Advanced Reactor Development. This manual
further ensures, by summary or by reference, that all hazardous materijal
shipments will be conducted in accordance with:

1. DOE Order 1540.2, "Hazardous Material Packaging for Transport-
Administrative Procedures."

2. DOE-RL Order 5480.1, Change 1, Chapter 111, "Safety Requirements
for the Packaging of Fissile and Other Radioactive Materials."

3. DOE Order 5480.3, "Safety Requirements for the Packaging and
Transportation of Hazardous Materijals, Hazardous Substances and
Hazardous Waste."

DOE Order 5630.1, "Control and Accountability of Nuclear Materials.”
DOE Order 5632.4, "Physical Protection of Security Interests."

DOE Order 5700.6B, "Quality Assurance."

-~ Oy N

Code of Federal Regulations, "Energy," 10 CFR, Applicable Parts 0
to 199, current edition. Part 71 "Packaging and Transportation
of Radicactive Material.”

8. Code of Federal Regulations, Protection of Environment 40 CFR,
Applicable Parts, current edition.
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9. Code of Federal Regulations, "Transportation," 49 CFR Applicable

Parts 0 to 199, current edition.

10. Washington State Department of Ecology. Washington Administrative
Code, Chapter 173-303WAC Dangerous Waste Regulations, current
revision.

11. IATA "Dangerous Goods Regulations,"” International Air Transport
Association, Montreal, Canada, current edition.

12. IAEA Safety Standards, "Regulations for the Safe Transport of
Radioactive Materials,” Rev. ed., Safety Series No. 6, International
Atomic Energy Agency, Vienna, Austria, 1967 and 1973, and later
editions as adopted.

13. DOC 9284-AN/905, "Technical Instructions for the Safe Transport of
Dangerous Goods by Air." International Civil Aviation Organization,
currant edition.

14. MLM-3245 (DOE/DP/0053-H1) "DOE Evaluation Document for DOT 7A Type
A Packaying” Edling, D.A. et al. March 1987.

15. WHC-CM-1-3 Manacement Requirements and Procedures, MRP 5.20,
"Hazardous Material Packaging and Shipping."

16. WHC-CM-1-3 Management Requirements and _Procedures, MRP 5.27,
"Movement of Radioactive Material."

17. WHC-CM-4-2, Quality Assurance.

18. WHC-CM-4-10, Radiation Protection.

19. WHC-CM-4-29, Nuclear Criticality Safety.

20. WHC-CM-4-34, Nuclear Material Control and Accountability.

21. WHC-CM-S-IG; Nonradioactive Dangerous Waste Packaging and Disposal
Requirements.

22. WHC-CM-7-5, Environmental Compliance, current revision.

23. WHC-EP-00063, Radioactive Solid Waste Packaging, Storage and

Disposal Requirements.
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RESPONSIBILITIES AND PROCEDURES FOR
ALL HAZARDOUS MATERIAL SHIPMENTS

Procurement and Materials Mgmt

1.0 RESPONSIBILITiES

Westinghouse Hanford Company (WHC) has the responsibility to develop and
maintain a comprehensive program for the packaging and transport of all
hazardous materials that complies with the minimum requirements identified
in Department of Energy (DOE) Order 5480.3 and Department of Energy-Richland
(DOE-RL) Order 5480.1, Change 1 supplement, and their referenced documents.
Westinghouse Hanford Company will ensure that hazardous materials are
prepared, packaged and transported in a safe manner that will not present a
hazard to the health and safety of plant personnel or to the public. Onsite
packaging and shipping shall be conducted in accordance with the Department
of Transportation (DOT) reguiations or, if not technically or economically
practicable, provide an equivalent degree of safety. Departure from the DOT
regulations shall be documented in a Safety Analysis Report for Packaging
(SARP) approved by the WHC Approval Authority and DOE-RL, when appropriate.

The group responsibilities defined to carry ocut the hazardous material
packaging and shipping program commitment are shown below and summarized in
Figure II-1-1.

1.1 PROCUREMENT AND MATERIALS MANAGEMENT

Procurement and Materials Management (PMM), a Function of Resource
Allocation and Management, is assigned overall responsibility for supervising
implementation of, and compliance with, WHC-CM-1-1, Management Policies,
MP 2.5, "Shipping and Receiving", which includes overail guidance for
implementing and maintaining the shipping and receiving program, both onsite
ang offsi%e, through development and maintenance of implementing procedures
and manuals.

1.1.1 Traffic

1. Provides overall management responsibility of inbound and outbound
offsite shipments of hazardous materials.

2. Responds to DOE-RL inquiries concerning the overall packaging and
shipping program.

3. Obtains formal interpretation of transportation regulations from
the appropriate Federal agencies through DOE-RL.
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4.

10.

11.

12.

Verifies compiiance with Federal regulations, DOE Orders, and
company requirements of all inbound and outbound offsite shipments
of hazardous materials for the Hanford Site. Traffic is the only
authorized shipper for all offsite hazardous material shipments.

Performs a pre-release inspection of each outbound shipment
including a review of the shipping records for compliance with DOE
and other Federal regulations, requirements, and directives relative
to the classification, description, packaging, marking, labeling,
and tiedown of containers and certifying to the carrier that such
containers leaving the Hanford Site are in proper condition for
transport.

Maintains a working file of Certificates of Compliance (COCs) and
Safety Analysis Reports for Packaging (SARPs} for radioactive
material Containers used by Hanford contractors. Reviews the COC
and SARP applicable to each container packaged for offsite shipment
for quantity and type of material authorized and the certificate
expiration date.

Provides temporary storage in the 1100 Area for certain inbound
and outbound offsite shipments.

Reviews Hanford Site intra and interarea radiocactive shipment
records to ensure compliance with applicable regulations.

Prepares formal training courses, and provides instruction to
qualify personnel in the proper procedures for
authorizing/certifying hazardous material shipments in accordance
with DOT, DOE, United States Environmental Protection Agency {EPA),
and Washington State regqulations.

Prepayes and maintains the Hazardous Material Packaging and Shipping
Manual.

Prepares and revises MRP 5.20, "Packaging and Transportation of
Hazardous Materials" as required.

Provides operational overview of onsite shipping activities. This
includes providing area representatives to assist onsite facilities
in meeting shipping requirements. The area representative will
assist in package selection and procurement, job plamning, on the
Job training, shipment documentation and other related tasks. The
area representative will perform reviews of shipping operations
and make recommendations for improvements to facility management.

NOTE: In performance of the PMM shipping and receiving duties for

Westinghouse and other Hanford Contractors, Traffic works closely
with Materials Management to assure smooth operation. The Materials
Management responsibilities in performing its part are defined in
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the Materials Management Manual, WHC-CM-2-2 and will not be
repeated here. However, because of the various shipping and
receiving activities, disbursement of hazardous materials plantwide
and the close involvement with Traffic, the interactions between
Hater;a1s Management and Traffic are detailed in Part V of this
manual.

1.2 OPERATING ORGANIZATIONS

The Operating organizations inciude any group that uses, processes,
generates or transports hazardous materials. They are responsible to do the
following:

1. Manage onsite WHC shipments of hazardous material originating at
the operating facilities, and make shipments in compliance with
requirements and procedures established in this manual.

2. Coordinate with Traffic, all planned inbound and outbound offsite
shipments of hazardous materials, including radioactive materials.

3. Prepare written operating procedures incorporating SARP requirements
to be used for the packaging, loading, transportation and unloading
of hazardous materials.

4. Package, load, transport and unioad hazardous materials in approved
packagings, as specified by approved procedures and instructions.

5. Transport repetitive onsite shipments incidental to production,
such -as samples and waste, on vehicles assigned to the operating
organizations.

6. Request preparation of SARPs.

7. Ensure only appropriately trained and qualified personnel are used
to inspect, load, monitor, certify, authorize or transport hazardous
material packages.

8. Inspect, visually, the vehicle used to transport hazardous material
for obvious defects and the vehicle inspection tags to assure the
Class A/B preventative maintenance is current.

1.3 SAFETY

1. Provides radiation monitoring support for all WHC hazardous material
packaging and transportation activities.

2. Ensure ALARA practices are utilized in the packaging and shipment
of radiocactive material.

''''''
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3. Provides radiological and criticality analysis when required for
the preparation of SARPs.
4. Reviews and approves Nuclear Criticality Specifications, when
required.
5. Performs an annual appraisal of WHC hazardous mater:als packaging
and transportation operations.
6. Reviews and approves applicable WHC documents relating to the
packaging and shipment of hazardous materials.
7. Maintains surveillance of packaging and transportation operations

to ensure adherence to the technical and safety aspects of the
program and provide verification where applicabie.

1.4 PACKAGING AND REMOTE SYSTEMS

1.

Coordinates and approves all WHC applications for, or amendments
to, DOE/U.S. Nuclear Regulatory Commission (NRC) Certificates of
Compiiance (COC).

Prepares and/or evaluates SARP related analyses to assure
conformance to applicable regulations, codes, or standards.

Assures that all WHC hazardous material packaging systems are
designed, developed, tested, approved, and certified in compliance
with DOE Orders.

1.4.1 Packaging Development

1.

2.

Prepares SARPs for containers used for onsite shipment of
radioactive materials.

Prepares technical evaluation documentation in accordance with
DOE Order 1540.2 for hazardous material packagings including
tiedown, content analysis, and DOT certification.

Conducts qualification testing of hazardous material packagings to
conform to applicable codes, standards, and reguiations.

Reviews and approves written facility procedures covering onsite
radioactive material packaging and transportation activity to
assure that all relevant administrative controls related to SARPs,
COCs, DOT Exemptions, and Federal/State packaging requirements are
properly incorporated.

Prepares design criteria and specifications for onsite radioactive
material packagings.
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6. Obtains formal interpretations of package design and test criteria
from the appropriate Federal agencies through DOE-RL.

7. Responds to inquiries from DOE-RL concerning ali package design,
testing, evaluation or approval activities.

8. Prepares and maintains the Radioactive Material Shipping Container
Directory.

1.5 SAFEGUARDS AND SECURITY

1. Establishes security requirements for onsite shipments of
radioactive material including special nuclear material (SNM)
shipmen%ﬁ in accordance with MRP 5.27, "Movement of Radioactive
Material".

2. Establishes requirements for nuclear material accountability
procedures.

1.6 PACKAGING AND SHIPPING SUBCOUNCIL (PSSC)

The PSSC of The Safety and Environmental Advisory Council is chartered

in WHC-CM-1-2, Organization Charts and Charters, CH-CC-5.
1. Provides multi-disciplined review and support of ongoing nuclear,
environmental, safety, and safeguards and security matters

associated with packaging and shipping activities involving
radioactive, hazardous, extremely hazardous and dangerous materials.

2. Provides review for:
a. All SARP’s.

b. Significant changes to administrative controls and
modifications to containers or casks.

c. Periodic updates of onsite Hazardous Material Packaging and
Shipping Manual.

3. Recommends approval of reviewed documentation and designs to the
WHC Approval Authority.

1.7 APPROVAL AUTHORITY

The Manager, Safety approves certain actions of the PSSC based on its
recommendations.
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1.8 QUALITY ASSURANCE

1.

6.

Assists in the development, implementation, and maintenance of a
Quality Assurance Program for the packaging and transportation of
hazardous material which addresses the fabrication, testing,
assembly, maintenance, repair and use {including reuse) of approved
packagings. '

Reviews and approves WHC Impact Level 1, 2, and 3 shipping
container procurement documentation to ensure compliance with
applicable WHC and DOE requirements.

Reviews and approves WHC Impact Level 1, 2, and 3 plans, facility
procedures, SARPs, drawings, and specifications related to hazardous
material packaging and transportation.

Inspects shipping containers procured from outside sources, and
those fabricated onsite, including the verification of container
qualification tests.

Inspects reusable containers for integrity verification, as required
by SARPs.

Conducts periodic audits and surveillances to assess program
compliance with applicable codes, standards and requirements.

1.9 PROCUREMENT

1.10

1.11

1.

2.

Procures shipping containers requested by WHC operations
organizations from approved suppliers.

Reviews all procurement requests for shipping containers.

TECHNICAL TRAINING

1.

Provides gquidance and assistance in developing training and
qualification programs for organizations involved in packaging and
transportation of hazardous materials.

DEFENSE WASTE MANAGEMENT

i.

Maintains Tiaison with non-WHC originators of radioactive waste
material shipments and coordinates approvals required to package
and transport these materials to WHC for waste burial, interim
storage, analysis, or processing.

Prepares and maintains manuals that describe packaging requirements
for storage and disposal of hazardous waste. (See: WHC-EP-000-63
and WHC-CM-5-16).
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1.12 SITE SERVICES

1. Transports hazardous materials shipments, using dedicated or special
equipment, in accordance with applicable regulations.

2. Provides qualified vehicle operators who are familiar with their
vehicles, tiedown procedures and transportation requirements.

3. Provides well maintained vehicles for transport of hazardous
materials that are safe and have current Class A/B preventative
maintenance inspections.

2.0 PROCEDURES
2.1 DELEGATION, TRAINING AND APPROVALS OF SHIPPERS

Authorized shippers are employees delegated by their respective managers
to receive appropriate training and assume the responsibility of shipping
hazardous materials. Exempt employees with a documented need may become
authorized shippers. Nonexempt non-bargaining unit employees with a
documented need and the approval of their Level III manager may become
authorized shippers.

The responsible Level IV manager may initiate the delegation of an
employee as an authorized shipper by submitting a Request for Authority form
(BC-9600-169, Figure II-2-1, obtained from Traffic) with approval from
Safeguards, Security and Traffic and, in the case of a nonexempt employee,

the Level III approval.

On review and approval by Traffic, the prospective shipper is scheduled
into the Hazardous Materials Training Course conducted by Traffic. On
successful completion of this training, Traffic enters the person’s name,
payroll number and authorization on a list of approved shippers.

As a minimum, the training for authorized shippers consists of eight
hours of formalized instruction in Traffic’s "Certification of Hazardous
Material Shipments" course, plus a take home exam. Additionally, it is the
responsibility of the line manager to assure that the authorized shipper is
provided the necessary supplemental training geared to the specific shipping
concerns of their facility.

In order to maintain the certification, the shipper should be actively
involved in the shipping of hazardous materials. The shipper is required to
make at least one onsite radicactive shipment within a six month time period
or retake the "Certification of Hazardous Material Shipments" training course
examination; otherwise, the shipper’s name will be removed from the list of
authorized shippers.

|
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Training requirements for signature authority are as follows:

o Those who sign Radioactive Shipment Records (RSRs), offsite
radioactive shipment records (ORSRs) and Hazardous Material
Shipping Records (HMSRs) must complete the "Certification of
Hazagdous Material Shipments” course. Required every twenty four
months. ‘

o Those who sign the Uniform Manifest must complete the “Hazardous
Waste Shipment Certification” course. Required annually.

o Nuclear material custodians who sign RSRs or ORSRs for Special
Nuclear Material (SNM) shipments must also complete the "Nuclear
Material Custodian Training” course. Required annually.

o For course outlines, see Appendix A.
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@ Westinghouse REQUEST FOR AUTHORITY Dare
Hanford Company (TO SHIP HAZARDOUS MATERIALSAVASTES)
Name (Print) Payroli No. Organization Org. Code Work Location T
TO: @ Security  3790/300 AREA @ safeguards  2704Z/200 WEST ® Traffic  1166/1100 Area

INSTRUCTIONS

1 Check below one or mora responsibilities for which authonity is sought and justify each request. Authority to sign Radioactive
Shipment Records, Hazardous Matenal Shipment Records and Uniform Hazardous Waste Manifests contingent upon successful
completion of required training fisted in Section D,

2. Execuve zseparate form for each employee,

0 3

7730

SECTION A. NON-NUCLEAR RADIDACTIVE AND OTHER HAZARDOUS MATERIA ASTE

Authority is requested for candidate, on qualification, to sign as shipper or waste generator the following documents on behalf of
Westinghouse Hanford Company.

Onsite Radioactive Shipment Records (RSR's)
Offsite Radicactive Shipment Records (ORSR's)
Hazardous Material Shipment Records (HMSR's)

ocoa

Uniform Hatardous Waste ManHests {uniform manifests}

SECTION B: NUCLEAR MATERIAL AUTHORIZATION

Authority is reguested for candidate, on qualification, to sign, as shipper, source data forms and RSR's to transfer nuciear matenials to
DOE contractors onsite or offsite as indicated below:

O onste
O oftsite

Nuclear materials are; Source nuclear materials, special nuclear matenals, accountable nuclear matenals and other materials
identified by DOE Order 5630.12 *Control and Accountability of Nuclear Matesals,”

SECTIONC: 1100 AREA RECEIVING PERSONNEL ONLY

Candidate is 2 member of Receiving, Autho 15 requested, on qualification, to receive radicactive matenal including nuclear
material from transport carners and forward the shipment ansite.

O swgnonsite R5R's only {nuclear and non-nuciear).

SECTIOND TRAINING REQUIREMENTS FOR DELEGATION Training Verification

“CERTIFICATION OF HAZARDOQUS MATERIAL SHIPMENTS” . D

equired for those who sign s, 5, an 3 Date Initials
“HAZARDOUS WASTE SHIPMENT CERTIFICATION ™
Reguired for those who sign Uniform Manifests
"NUCLEAR MATERIAL CUSTODIAN TRAINING" (Required for SECTION B Only)

equired for c 1ans who sign s or OR3R’s to ship nuclear matenals Late tnartsals

0

Date nriials

0

JUSTIFICATION
{include reason why authority is required.)

APPROVALS

Manager {level 4 or above) Traffic 1166 Bldg./1100 Area

Safeguards 2704Z/200 West Security 3790/3200 Area

BC-9600-169{12.87)

Figure II-2-1. Request for Authority.
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2.2 RECEIVERS OF HAZARDOUS MATERIAL SHIPMENTS

Receivers of accountable nuclear material must be designated Material
Balance Area/Item Control Area (MBA/ICA) custodians or alternates.

For other radioactive material and hazardous material shipments a
receiver may be anyone knowledgeabie in the receiving group or a designate.
The receiver does not have to be an authorized shipper.

Upon receipt of Type B, Fissile or Highway Route Controlled Quantities
(HRCQ) radiocactive material shipments, the receiver shall notify the sender
and sign the receiving papers or the Onsite Radioactive Shipment Record
indicating abnormalities, if any. Delay in receipt beyond a reasonable time
shall be cause for prompt search for the shipment.

2.3 NONCOMPLIANCE PROCEDURES AND VARIANCE REPORTS

Offsite and onsite RSRs are monitored as needed by Traffic for
discrepancies. This enables Traffic to evaluate the effectiveness of the
training and the strength of the shipping program.

2.3.1 Offsite_Shipment

Outbound hazardous material shipments, particularly radioactive
shipments, are inspected along with their associated shipping documents
(e.g., ORSRs) by Traffic before being released to carriers for offsite
transport.

If regulatory violations or errors are noted during this inspection, the
shipment is held until all deficiencies are corrected.

Minor errors are corrected by Traffic after discussions with the
jnitiating shipper. Subsequently, the shipment is released to the carrier.
These errors are documented internally by Traffic.

If more serious violations are observed, the shipper will be contacted
to correct the deficiencies. A determination will be made as to whether
corrections can be made at Traffic, or whether the shipment must be returned
to the shipper’s facility for corrective action. All deficiencies must be
corrected to the satisfaction of all parties involved before release can be
made to the offsite carrier. Violations of this nature are documented
internally by Traffic. If such discrepancies persist, a Variance Report
(Figure 11-2-2) is issued to the shipper with recommendations for resolution.
A copy of the Variance Report, along with corrections to the problem are sent
to DOE-RL Projects Management Division. Serious violations will be documented
on an Event Fact Sheet or Unusual Occurrence Report.
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HAZARDOUS MATERIAL SHIPMENT REGULATIONS VARIANCE REPORT
Contractor Originating Shtpment Contractors Shipping Representative Report Number o
Subject Shipment:
Shipment Date: 0RSRJR§R ND.:
Date imtiated
Variance Report Onginated By: L Tratfic
e r——————— e
The following yariance{s) hashave been noted in a review of the Subject Shipment:
tems
O Secunty Classification, SNM Classification,
Escort Requirements [0 Packaging Description
D Identdication of Shipper, Recaiver, Carnie? D Container Approvat Documentation
Lee
[ pescripuon of Radicactive Contents O container Labeling/Vehicle Placarding
= O curnesiCont andior Totai Cunes/Shipment [ TieDown Requirements
£ [ Grams Frssile Mat/Cont andlor Total Fissile MatShipment 3 Radiation Survey Data
o O rhysicalfChemical Form [0 tnstructionsto Carrier/Receiver’s Signatyre
- [0 NormalSpecial Form O certificatton/Shipment Appreval Signature
1
O] Quantity Category/Shipping Category [0 oOther
s
' . Oc¢currence Report Required
. 0O Yes 0O %o Response to DOE-RL Required O Ye:, equire
]
Rest due by [ no
— Date Owna
QObservatons/Recommendations
- 1
L
o 2.
3
4,
PLEASE SUBMIT LETTER INDICATING CORRECTIVE ACTION TAKEN TO PREVENT RECURRENCE.
Dustubunion: For Westmghouse shipments additional copres to the fallowsng:
1 Contractor's Shipping Reprasentative 1. Facility Manager - Facifity ongmating Shipment
2, DOE-RLSTD
3. DOE-RLSQA
4 Traffic File

BC-960D-165 {12.87)

Figure 11-2-2. Hazardous Material Shipment Regulations Variance Report.
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2.3.2 (Onsite Shipment

Traffic conducts an Onsite Radioactive Shipment Record Review Program.
This program requires Traffic Area Representatives to review Hanford onsite
RSRs and document errors or amissions observed to evaluate trends and revise
training as needed. More serious violations are documented in a Variance
Report (Figure II-2-2) to the shipper with recommendations for resolution.
Copies of the Variance Report and the final resolution are sent to DOE-RL
Projects Management Division. Serious violations will be documented on an
Event Fact Sheet or Unusual Occurrence Report.

2.4 PACKAGING PROCEDURES

The DOE-RL Order 5480.1, Change 1, Chapter III requires written
procedures for packaging, loading, transportation and unloading be prepared
for all shipments of fissile, Type B and HRCQ of radioactive material by the
operating groups. Traffic recommends similar procedures be prepared for
limited and Type A quantities also. These procedures should identify user
responsibilities to ensure the container is used in accordance with the
applicable federal shipping regulations, the container SARP, and the
administrative controls for onsite and offsite shipments, as applicable.
The procedures should be detailed to the extent to define individual steps
invoived and serve as a basis for a checklist of the main steps to ensure
procedural compliance. These procedures should be reviewed and approved by
Packaging Development and GA as appropriate.

2.5 TIEDOWN PROCEDURES

The DOT (49 CFR 177.834(a)) requires any container, not permanently
attached to a motor vehicle, containing flammable liquid, compressed gas,
corrosive material, poisonous material, or radicactive material must be
secured against movement within the vehicle under conditions normally incident
to transportation.

2.6 RADIOACTIVE SHIPMENT CHECKLIST

A1l onsite and offsite radioactive materials shipments of fissile, Type
A and above quantities shall be documented on a Radicactive Shipment Checklist
(Figure I[I-2-3) to show the shipment and the RSR or ORSR are properly
completed.

Routine shipments documented with Onsite Routine RSRs (ORRSRs) are exempt
from this requirement.

A group may develop its own shipment checklist, if preferred. However,
it must embody all the items on Figure II-2-3 and be reviewed by Traffic
prior to use.
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. RADIOACTIVE SHIPMENT CHECK LIST NMRepresentatve
Westinghouse QOper. Org. R iati
Hanford Company Inspection Date per. Org. Representative
OHP Rep ative
Peparture Date Initials .
Shipment For RSR D ND. Packaging Procedure | Number of Containers | Type of Container Certificate of Compitance
Used inShipment
Onste [ DOE 741 Na. Date Cert. Expiras
1!
ofisee  [] Otter Procedure Mo Total DOY Spec. o Describe | SARP D No,
Seals Afficed Weght identfied Address Labe) Each RAM Label affixed Setondary Hazard If Type AorBCont -
cach Cont. Each Cont. Cont, Each Cont, Label Each Cont. Marked Each Cont.
ves O ves [ ves [ vyes T ves ves [
wa [J na [ wa O wva O nea J wa [0
EXTERIOR CONTAINER CONDITION Yes No N/A INTERIOR CONTAINER AND CONTENTS CONDITION  Yes No N/A
Rust or excessive chipped paintevident .. ....... O0o Rust or Excessive chipped pant evident oog
Penetrations or leakageevident ... ............... OO0 0 Penetrations or leakage evident  ....... ) ooo
Gasketssatisfactoryandinplace ...l O O 3 | sacking, shisiding asher satety dewices n place oon
Satety d?w:es satisfactory and inplace ..... .. ..., OO0 Closure itd or cap poutioned and secured 00O
Cosure fid o cap positioned and secured ... . 0O Overall interior construction satistactory OoOg
Lock bolts or rings positioned and secured ..., ... O 0B
Containers used are approved and not buiged mnn
Contaner identification label atfixed Oo0On Matl { h bys )
Overall construction satisfactory . ......... O0Og U form and qty. auth by SARP or cert. of Comp goo
Q.4 Inspection current or completed mE RN Container and contents surveyed ..., ... oo
Shoring if required n place and secure O0n3 Container(s) properly identitied Ooongd
Container and components surveyed O 0 O | othernhazardous constituents identified [ I R |
DOCUMENTATION REQUIREMENTS Yes No N/A Yes No N/A
o DOT-7A Type A =Evaluation of contents vs,
L:admg ’ll::tmdmg diagram pmp‘;?:“:t:u:‘!d o g g g MLM-3245 for retention and dose cate |, .., | o |
iﬂ:’mng’ ‘r:':::mg fe::;n l:ep::, l“;r.:e: sies 800 Container tied down by procedure ... ... ... Oooog
ena T reqUESE prepar uced oo Patrol Vehicle Searcn for Cat | &
SNMspments . L. L. ogQg
DESCRIPTION ’
Yes No N/A
Physical’Chemical form of radroactive matenal identifiedonRSR .. ... U . 0 | O
Radsonuchides and activiuies for each container and total shipment identified on RSR and Containers 3s appropriate | | O
Total grams fissile in shipmentidentfiedonRSR .. .....ocoveiiien L el O O O
Transport index identified on RSR and each container label . Im | It} O
Shipper/Recever correctly identified (see note) on RSR and nddress Iabel of ea:h container | g |
Irradiated or nonirradiated radicactive materal identifiedonRSR . ..., [} I O
Other hazardous constituents identifiedon RSR ., , .. o | O (]
Fissile class l1l limizations identified on RSR and each cantaner |f requtted - O O ]
Truck properly ptacarded {dming .. .....oiei. e e s e s O [} 0
Placards used
Shipment Authonzed O Yes O Ne if Rejecred Explam
Date Shipped Autharized Shipper
NOTE: Notify receiver of shipment departure and expected time or date of arrival.

DOE - Aichiang Wa BD-7800-00% {04/88)

Figure II-2-3. Radioactive Shipment Check List.
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2.7 ONSITE PACKAGING SYSTEMS

Onsite packaging systems for shipments of radicactive material are
conceived and generated to fuifill a need of a user organization.

The DOE-RL Order 5480.1, Change 1, Chapter III requires a SARP to be
made for each Type A, Type B, Fissile or HRCQ onsite container.

Packaging Development is responsible for coordinating onsite container
design and the preparation of SARPS. The following procedure describes the
process, review, and approval requirements for onsite SARPs prepared by WHC.

1.

2.

Initiation - A new SARP or a revision to an existing SARP can be
requested by a user organization based on programmatic or
operational requirements. The request is submitted to the Manager,
Packaging Development in writing and includes proper justification
and support documentation. Packaging Development makes routine
revisions as necessary to reflect policy or regulation changes.

Preparation - Packaging Development coordinates the analyses,
prepares the SARP, and guides the SARP through the review and
approval process, including resolution of review comments and
obtaining document approval.

Control - In accordance with WP-1.12, Supporting Documents, a
unique document number 1is issued by Engineering Configuration
Management. The document numbering system provides an accessible,
auditable, and retrievable method to maintain SARP documentation.

Review and Approval Cycle - Revised and new SARPs require the
following review and approvals:

0 User (usually Chemica]lprocessing, Defense Waste Management,
Environmental Defense Reactor, and Advanced Reactor Development
Function Manager.

o Manager, Radiological Assessment, Packaging and Shipping.

o Manager, Packaging Development.

o Chairman, PSSC.

o Packaging and Shipping Approval Authority - Manager, Safety,
Quality Assurance, and Security Department.

0o U.S. Department of Energy-Richland Operations only if the
container is to be used for large quantity (Highway Route
Controlled Quantity - HRCQ) interarea shipment in accordance
with DOE Order RL 5480.1, Chapfer III.
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5.

Approvals for Editorial Changes - Inconsequential editorial
corrections to the SARP require only the approval of the Manager,
Packaging Development.

Utilization - Once the SARP is approved, copies are sent to the
affected organizations, including Process Engineering, to
incorporate the administrative controls from the SARP 1into the
affected Operating Documents. User organizations must obtain
Packaging Development review of all operating procedures which
implement SARP administrative controls to ensure that the
administrative controls are being impiemented in the intended
manner.

A departure from SARP established criteria or other WHC policy or
procedure that offers an equivalent degree of safety to DOT or
other Federal regulations can be granted as a "deviation™ with
appropriate internal approval (for onsite inter- and intra-area
shipments). A departure from criteria established by DOT or other
Federal regulations is termed a “"waiver" or "exemption™ and must
be approved by DOE (for onsite inter-area, HRCQ shipments).
Deviations or waivers to the SARP may be obtained in the following
manner.

o The organization requesting a waiver or deviation provides a
written request, including Jjustification to the Manager,
Packaging Development.

o A lTetter requesting the waiver or deviation is prepared by
Packaging Development for the Packaging and Shipping Approval
Authority, and includes the time period the waiver is to be
effective and any administrative control changes. Concurring
approvals on the letter include User; Radiological Assessment,
Packaging and Shipping; -and Packaging Development.  The
Approval Authority’s signature is final approval for the
deviation or waiver.

¢ If the waiver invoives a large quantity (HRCQ), inter-area
shipment, a letter requesting the waiver from DOE-RL is
prepared for the Approval Authority’s signature.

¢ A copy of the deviation or waiver is transmitted to all those
on distribution for the SARP.

Onsite containers currently approved for onsite use are cataloged and

described

in the Onsite Container Directory, maintained by Packaging

Deveiopment. New containers are added to the directory as they are developed
and approved.
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2.8 OFFSITE PACKAGING SYSTEMS

A1l offsite radioactive material packages and their use must comply
with the applicable DOT/DOE/NRC regulations. Contents shipped must be in
accordance with the authorized contents section of either the appropriate
DOE/NRC COC for 1licensed containers or the 49 CFR references for
specification containers. :

Only a few radioactive materiail containers are regularly used by WHC, but
for other containers for special shipments arrangements may have to be made
with the container owners as to availability and use. Radioactive material
specification containers are listed in 49 CFR, Containers licensed (those
with COCs) by NRC and/or DOE "aré listed in NUREG-0383 "Directory of
Certificates of Compliance for Radioactive Materials Packages” and "Directory
of DOE Certificates of Compliance for Radioactive Materials Packaging.”

Before WHC may use a COC container, they must apply through the local
DOE-RL to be listed as a user of that container. The user must have in his
possession a copy of the COC for the package and have the drawings and other
docﬁgents referenced in the COC relating to the use and maintenance of the
packaging.

3.0 REFERENCES

1. DOE Order 5480.3, "Safety Requirements for the Packaging and
Transportation of Hazardous Materials, Hazardous Substances, and
Hazardous Wastes."

2. DOE-RL Order 5480.1, "Environmental Protection, Safety and Health
Protection Program for RL" (Chapters III and VI only).

3. WHC-CM-1-1, Management Policies, MP 2.5, "Shipping'and Receiving."
4. WHC-CM-1-2, Organization Charts and Charters, CH-CC-5, "Safety and

Environmental Advisory Council.”

5. WHC-CM-1-3, Management Requirements and Procedures, MRP 5.20,
"Packaging and Transportation of Hazardous Materials."

6. WHC-CM-2-2, Materials M ement Ma
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HAZARDOUS MATERIAL PACKAGING Organization Procurement and-
AND SHIPPING Materials Management
TITLE: . Approved by

Z -
NONRADIOACTIVE HAZARDOUS MATERIALS/ D. K. Quiql Gl
HAZARDOUS WASTE (HM/HW) SHIPMENTS Procurement and flaterials Mgmt

1.0 INTRODUCTION

The Department of Transportation regulates the interstate transportation
of hazardous materials under the Hazardous Materials Transportation Act (HMTA)
and implemented in 49 CFR 100 - 199. Washington is an agreement state and
requires full compliance with DOT for dintrastate transportation. The
regulations address all modes of transportation (air, rail, highway, waterway,

~~and pipeline), and establish requirements for shipping papers, proper
containers, marking and l1abeling of containers, placarding of vehicles, and
" incident reporting. These regulations apply to any material that may pose
rry Undue hazard in transportation including all hazardous materials and hazardous
C}v.!aste:n,
. In the State of Washington, the Washington Department of Ecology (WDOE)
regulates hazardous wastes through Chapter 173-303 WAC "Dangerous Waste
~ Regulations” as approved by the US Environmental Protection Agency (EPA).
The WDOE further classifies hazardous wastes into dangerous waste (DW) and
™. extremely hazardous waste (EHW) and defines conditions for their evaluation,
handling, control and disposal. The WHC manuals WHC-CM-5-16, Nonradioactive
" Dangerous Waste Packaging and Disposal Requirements, WHC-EP-0063, Hanford
.. Radioactive Solid Waste Packaging, Storage and Disposal Requirements and
WHC-CM-7-05 Environmental Compliance give additional information en hazardous
rawastes. In any event, the packaging, shipping and handling of either
hazardous materials or hazardous wastes in Washington are regulated, as
~~applicable, by USDOT, EPA or WDOE, whichever is the most stringent.

1.1 OFFSITE HM/HW SHIPMENTS

For offsite HM/HW shipments, Traffic at the 1100 Area reviews and
approves the Hazardous Material Shipment Record (HMSR) or' Uniform Hazardous
Waste Manifest (UHWM) from the shipper and completes the final shipping
papers or bills of Jading for transportation offsite. Traffic personnel
rely on the shipper to supply complete, accurate and certified information
by means of the HMSR or UHWM so that they can complete the shipping papers.
To facilitate this flow of information to Traffic, the shipper must be
familiar with the Code of Federal Regulations, Title 49, Parts 171-179. A1l
offsite shipments must be in full compliance with both Federal and State
Regulations as applicable.

NOTE: Offsite or onsite radioactive material shipments require either
an Offsite Radioactive Shipment Record (ORSR), Onsite Radioactive
Shipment Record (RSR) or an Onsite Routine Radiocactive Shipment Record
(ORRSR) as appropriate. Their uses will be discussed in Tatar sections.
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1.2 ONSITE HM/HW SHIPMENTS

For onsite shipments of HM/HW the same general procedures apply. The
HMSR filled out by the shipper generally serves as the only documentation to
accompany the shipment onsite. Onsite shipments of hazardous wastes require
the Uniform Hazardous Waste Manifest (UHWM). DOE-RL Order 5480.1,
Chapter III, requires that all onsite shipments of HM/HW comply with the DOT
regulations, or at least be conducted with an equivalent degree of safety.
Deviations from DOT regulations requires DOE-RL approval.

2.0 PROCEDURE FOR MAKING NONRADIOACTIVE HM/HW SHIPMENTS

This section describes in general terms the actions required to prepare
hazardous (nonradioactive) material/waste for transport. A schematic illu-
stration of this process is given in Figure II[-2-1.

1. Define the material to be shipped by chemical, technical or generic
name. Determine or define hazardous properties. Determine quantity
of material to be shipped (by weight, volume, or otherwise, as
appropriate).

2. If material to be shipped 1is currently packaged, determine if
packaging meets DOT requirements and is in good condition.

3. 1If material is a waste, determine if it is a hazardous wasie per
40 CFR 261 or Washington State Department of Ecology "Dangerous
Waste Regulations," WAC 173-303. The Site Hazardous Waste
Engineering Support Unit (SHWESU) of Defense Waste Management
Division can provide assistance in this area.

4. Consult the Hazardous Materials Table (HMT) in 49 CFR 172.101 and
its Appendix and Exhibit I1II-2-1 for the HMT format.

a. Determine if material is a reportable quantity of a hazardous
substance {49 CFR 172.101, Appendix)

b. Determine is material is a Poison Inhalation Hazard (173.3a)
c. Establish proper shipping name (Column 2 of HMT).

d. Determine hazard class (Column 3 of HMT).

e. Determine identification number (Column 3{a) of HMT).

f. Determine labeling requirements {Column 4 of HMT).

g. Determine if any packaging exceptions apply to the shipment
{Column 5(a) of HMT).
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10.

11.

h. Determine specific packaging requirements for the shipment
(Column 5(b) of HMT).

i. See quantity and storage restrictions found in Columns 6 and
7 of HMT11f shipment is by aircrafi, passenger carrying railcar
or vessel.

If material is a hazardous waste, submit a chemical waste disposal
request to the SHWESU in accordance with WHC-CM-5-16.

Title 49 CFR Part 173 contains specific requirements for packaging

_hazardous materials or wastes identified in the HMT. Examine

these requirements closely since they specify specific types of
packaging, loading requirements and restrictions, internal
packaging, and markings specific to the commodity being shipped.

Select a container based on the following considerations:
a. The applicable determinations of items 1 through 6 above
b. Size, shape, weight, and volume of material to be shipped

c. Destination, mode of transport, and consignee’s ability to
handle receipt of the shipment

d. Availability of shipping containers.

If material is still in the original packaging or the waste was
previously packaged, verify regulatory compliance io today’s current
requiations through inspection of the DOT specification markings
and labeling on the container for both hazardous wmaterial and
waste and review of the documentation describing the packaging of
the waste. If the packaged material is not in compliance, it will
have to be repackaged or overpacked -in a Salvage Drum (See
49 CFR 173.3 (c)). .

If material 1is unpackaged or requires repackaging, obtain an
acceptable container and inspect it. A gquality assurance/quality
control inspection may be required.

Load the container with authorized contents only, and assemble and
seal the package in accordance with appropriate procedures.
Packages must be marked and labeled 1in accordance with the
reguiations found in 49 CFR 172, Subpart D and E, respectively.

If shipment is to be made from a regulated (radiation contrel)
area, a radiation survey is required to determine radiation and
contamination information and to assure the exterior surfaces are
free of contamination.
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12.

13.

14.

15.

16.

17.

For offsite shipments, schedule shipment in advance with Traffic and
Transportation, where appropriate.

A hazardous material shipment (not hazardous waste) needs a
completed Hazardous Material Shipping Record (HMSR} form per
instructions found in Section 3.0 that follows. The shipper retains
the pink copy and sends the completed HMSR together with other
pertinent papers or instructions with the shipment.

If the material is a hazardous waste, complete a Uniform Hazardous
Waste Manifest (UHWM) per instruction found in Section 4.0 that
follows. Send completed manifest together with other pertinent
papers or instructions with the shipment.

Furnish appropriate placards (see 49 CFR part 172, Subpart F) to the
carrier, or if vehicle is equipped with permanent placards, assure
that placards are turned to the proper hazards.

Assure that riggers or truck drivers are aware of any tiedown
requirements to secure Joad. It dis the packager/shipper’s
responsibility to inspect and approve securing of all loads to
assure tiedown requirements are met. Guidelines for tiedowns are
found in 49 CFR 177.834(a}.

Assure, prior to loading, the transporting vehicle has no obvious
defects and that its Class A/B preventative maintenance inspections
are current.

3.0 PREPARING A HAZARDOUS MATERIAL SHIPMENT RECORD

The following instructions are keyed to numbered blocks on the HMSR
specimen copy shown in Exhibit III-3-1.

3.1 SHIPMENT DESCRIPTION SECTION COMPLETED BY ORIGINATOR

1.

Provide the complete -address of the consignee, and designate an
individual to whom the shipment is being sent.

Identify originating facility. Originator signs and dates Torm,
checking box indicating originating contractor.

Check appropriate boxes to indicate mode of transport and method of
payment for offsite shipment. Provide complete cost code.

Describe material to be shipped and its péckaging as required by
column headings. It is essential that all data be provided for
each hazardous material being shipped.
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(3.33FOR OFFSITE SHIFMENTS — ADDITIONAL APPROVAL REQUIRED

—

8.L. Ni== Date Shippe ETA Routing Specisl Contiderations

3
O
TRAFFIC

WHC Teaflic: m WHE Shipping:

.

v

EXHIBIT
Hazardou

4= HKKI-596 { W1.RT)
U5 GOVERNUENT PANTING OFRCE: 187 = S51-M1

I1I-3-1. Specimen Copy of a
s Material Shipment Record (HMSR).
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5. Indicate total number of shipping units and gross weight of
shipment. ATso identify placards required on the vehicle. See 48
CFR 172 Subpart F.

6. Identify property control, release to ship or return order numbers,
as applicable.

7. Answer questions here. Describe internal packaging if any, include
type and size of inner containers and quantity of material contained
in each.

8. Have the Radiation Protection Technologist (RPT) complete the
radiation release. Space is available for the survey number,
date, and signature of the RPT who is responsible for the survey.

3.2 CERTIFICATION SECTION COMPLETED BY CERTIFIER

1. The authorizing signature shall be that of a delegated employee who
has successfully completed the "Certification of Hazardous Material
Shipments™ course. Retraining in this course is required every two
years to retain signature authorization.

2. For offsite shipments made via aircraft, the appropriate boxes
must be checked to indicate prescribed limitations are met.

3.3 OFFSITE SHIPMENT APPROVAL SECTION COMPLETED BY TRAFFIC

1. Traffic assigns a bill of lading number, identifies the date shipped
and routing, and approves release of shipment to the carrier.

4.0 PREPARING A UNIFORM HAZARDOUS WASTE MANIFEST (UHWM)

The following instructions are keyed to numbered blocks on a specimen
copy of the UHWM form used (Exhibit III-4-1). For additional guidance in
preparing this form, contact the Site Hazardous Waste Engineering Support
Unit (SHWESU), WHC-CM-5-16 or Traffic.

Approved continuation sheets are available from the SHWESU, if necessary.

Items A through K on the form are not required by Federal regulations.
However, states may require generators to complete some or all of the items
as part of the state manifest reporting requirements. The SHWESU will notify
the generator on a case-by-case basis if any of this data is required, for
exampie Box I requires WDOE Waste Codes (e.g, D001, WPO1l, etc).




e

HAZARDOUS MATERIAL PACKAGING
AND SHIPPING

NONRADIOACTIVE HAZARDOUS MATERIAL
HAZARDOUS WASTE (HM/HW) SHIPMENTS

S/

WHC-CM-2-14
Part III, REV 0
9 of 12

August 1, 1988

Manual

Section
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Effective Date

Plaoss prnt of type. {Form desagmiad for use on afite {12-mtch) typewriter.)

Form Approved OMB No. 2050-0039, Expires 9-30-88

UNIFORM HAZARDOUS
WASTE MANIFEST

1. Ganerator's US EPA 10 No.

Mamfest Cocument No.

information in the shaaed argas

2. Page 1
i3 not required by Feaeral taw.

af

— - e
3. Genevatgr's Name and Mailing Addrass

4. Generator's Phane { }

A. State Manifest Document Numbear

B. State Gansrator's ID

5. Transporter 1 Campany Name

US EPA 1D Numbar

C. State Transpoitecs ID
D. Transpars's Phons

7. Transporter 2 Company Nams

S EPA 1D Number

{E. State Tranaporters (D
F. Transpartars Phane

9. Designated Facility Name and Slie Addrass

= @ o

L

0. US EPA ID Number

G. State Faciity's iD

H. Facility's Phone

11.US DOT Description (including Propor Shipping Neme, Hazard Class and 1D Numbsr) | = - anes | A3 Ol wastan
. [.r. +4] 2ame, an Lm ni as 0.
[ o por No. {Typa Quannty ___|WthVol
E
» a,
[ ]
n
A
Th
9
A
[+
3

J. Additional Deacriptions for Matenals Listed Above

K. Handling Coctes for Wastas Listed Above

15. Special Handling Instfuctions and Adaitional !nformation

18, GENEAATCR'S CERTIFICATION: ! heraby that the

attms

proger shipping name: and ure classjtiad, packed. marked, and lagae:
g lo . ‘el and | governmen! reguid

+conomically practicanle and that § have tad the

d, and arein ali r

are fully ano accurdisly describad abave by

11ons.

It am a large quantity genaraior | cartify that | have a program n nlacc 10 feguce no volume and toxicily of waste ganerated o ihe degroe | have catermined to he
at

in propor far

port by Nighway

e, OF disposal currenily avadahie to me which minimiZes 1he presant and

future thrwat 1D Muman health and the enviroamant; OR. it | am a small Zuantily genarator, | have made a Good faith effort to minimza my waste generation and ssect

(e Dt wanie management method that s availatie 10 me and hat | can arford.

'{ Printad/Typad Name Signalure Manth Day Yaar
; 17. Transporter T Acknowieggement of Recaipt of Matenals

a Printed/Typad Nams Signarure Manth Day vYear
3

P fetrr—

g 18. Transparter 2 Acknowfadgement of Racaipt of Materiais

E Printed/Typag Name Swgnature Month Day Year
A

19. Discrepancy Ingication Space

E
A
c
L
{_ 20, Faciity Qwner ar Operator: Cartfication of receint of hazardous materials covered by this manifest excapt as notad i item 15,
¥ Printad/Typed Mama Signature Month O3y Year
Style FISREV-S | . Div. o A Labaimark Ca. inc, 60646 EPA Form 8700-22 (Rav. 9/88) Pravious aditions are obsolate.

EXHIBIT III-4-1.

Specimen Copy of Uniform Hazardous Waste Manifest.
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4.1 GENERATOR SECTION COMPLETED BY ORIGINATOR

1.

L I 2 B
[ I

~J

12.

Enter the generator’s U.S. Envircnmental Protection Agency (EPA)
identification number. At the Hanford Site, the identification
number is WA 789 000 8967. Also enter a manifest document number
assigned by the Site Hazardous Waste Management Engineering Support
Unit.

Enter total number of pages used to complete the manifest {main
page pius each approved continuation sheet).

Enter the name and address of the generator.
Enter the phone number of the generator.
Identify the first transporter company by name.

tEnter transporter EPA identification number, WA 789 000 8967 if
WHC Transportat1on is used.

Enter second transporter company name, if applicable.
Enter second transporter EPA identification number, if applicable.

Identify the company and site address of the facility designated to
receive the waste. The address must be the site delivery location
not the company mailing address.

Enter the EPA number for the designated receiving facility.

Enter the DOT description, which includes the proper shipping name,
hazard class, and identification number (United Nations (UN) or
North American (NA) as applicabie) for each waste as identified in
49 CFR 172, If a hazardous substance, place a reportable quantity
(RQ) in the HM box and also identify the constituents making the
material a hazardous substance. Any not otherwise specified
(N.0.5.) entry must identify the constituent that makes it
hazardous. If dangerous when wet, place words "Dangerous When
Wet" 1in box in association with proper shipping name. If texic by
inhalation place words "Poison-Inhalation Hazard" 1in bocx in
association with the basic description.

Enter the number and type of containers %or each waste using
appropriate abbreviations from the Tisting below.

TYPE OF CONTAINERS

DM = Metal drums, barrels, kegs

DW = Wooden drums, barrels, kegs

DF = Fiberboard or piastic drums, barrels, kegs
TP = Tanks, portable ’

‘
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i3.
14.

15.

16.

-

17 = Cargo tanks (tank trucks)

TC = Tank cars

DT = Dump trucks

CY = Cylinders

DM = Metal boxes, cartons, cases

CF = Fiber or plastic boxes, cartons, cases
BA = Burlap, cloth, paper or plastic bags

Enter the total quantity of waste described on each line.

Enter the appropriate abbreviation from the listing below to
indicate the unit of measure. The preferred unit of measure is
faor kilograms.

UNIT OF MEASURE

G = Gallons (Tiquid only) L = Liters (liquids only)
P = Pounds K = Kilograms

T = Tons (2,000 1b) M = Metric tons (1,000 kg)
Y = Cubic yard N = Cubic meters

Generators may use this space to indicate special transportation,
treatment, storage, or disposal information, etc.

The generator must read, sign (by hand), and date the certification
statement. The authorizing signature shall be that of a delegated
individual who has successfully completed the "Certificatien of
Hazardous Material Shipments" course or "Hazardous Waste Shipment
Certification” course.

4.2 TRANSPORTERS SECTION COMPLETED BY TRANSPORTER

1.

2.

Enter (print or type) the name of the perscn accepting the waste
described on the manifest by signing and entering data of receipt.

Same as item 1 but for the second transporter, if applicable.

4.3 FACILITY SECTION COMPLETED BY TREATMENT, STORAGE, DISPOSAL FACILITY

1.

Receiving facility must note any significant discrepancies between
the wastes described on the manifest and the waste actually recejved
at the facility.

The name of the person accepting the waste on behalf of the
receiving facility must be entered (printed or typed). The person
must acknowledge acceptance of waste described on the manifest by
signing and entering the date of receipt.
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5.0 EXAMPLES OF HAZARDOUS MATERIALS SHIPMENTS

Examptes illustrating the steps used in preparing specific HM shipments
are shown in Appendix B.
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HAZARDQUS MATERIAL PACKAGING Organization Procurement and
AND SHIPPING Materials Management
TITLE: Approved by

RADIOACTIVE MATERIAL SHIPMENTS D. K. Quigl

Procurement and Materials Mgmt

1.0 ONSITE SHIPPING PROCEDURES
1.1 GENERAL REQUIREMENTS/RESPONSIBILITIES

1.1.1 Manager of Facility

The manager of the facility that packages and offers a shipment of

" radicactive material for onsite transport shall:

(A
Ly

1. Designate persornel to become authorized shippers for packaging and
shipping hazardous materials and initiate the authorizing process.
(See Part II 2.1).

2. Assure that oniy appropriately trained personnel are emplioyed to
iocad and transport radioactive material packages, and that these
personnel comply with applicable operating procedures that provide
for nuclear safety, security, contamination control, and packaging
and transport requirements for fissile and other radicactive
materials, as well as, applicable federal, state, and contractor
requirements, e.g., DOE Order 5480.3, DOE-RL Order 5480.1,
Chapter III DOT 49 CFR, this manual, Safety Analysis Reports for
Packaging (SARP), Certificates of Compliance (€COC),
WAC 173-303, etc.

3. Assure that only approved packages are used.

1.1.2 Authorized Hazardous Materials Shipper

Authorized shippers must properiy classify, describe, package, mark and
label hazardous materials for shipment. The shipper is responsibie for the
shipment until it is delivered to the consignee’s facility and accepted. 1In
performance of these duties the shipper shall:

1. Assure that radicactive materials are Toaded into packages that have
been inspected, maintained, and approved for onsite transport. An
auditable record of the inspection, maintenance, and certification
that the package is ready for use must be maintained at the
packager’s facility. This includes a copy of the current SARP or
COC or the Type A Certification document MLM 3245, wherever
appiicable. - '
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2. Obtain agreement with the consignee for delivery of the material to

10.

the consignee’s facility. This agreement may include prescheduling
of the shipment and additional notification of an estimated time
of arrival (ETA) just prior to shipment departure.

Arrange for the use of a vehicle and tiedown equipment approved
for transporting the package to its destination, and assure prior
to loading, that vehicles (tractor and/or trailer) are tagged
showing the preventative maintenance and class A/B inspections are
current.

Verify that all SARP requirements governing the use of each
container are incorporated into applicable operating procedures
and followed. ,

Schedule personnel to convoy the shipment when required by the
SARP or by the safeguards and security requirements of MRP 5.27,
"Movement of Radioactive Material."

Resolve all questions concerning the special services required
while the package is being transported to the consignee’s facility
(e.g., cooling water in case of delay enroute, control of personnel
because of a radiation dose; escort by Patrol for traffic control,
etc.).

Properly complete an Onsijte Radioactive Shipment Record (RSR,
Exhibit IV-1-1) form for each shipment. This form must accompany
the shipment to its destination. Certain routine onsite shipments

may be shipped using an Onsite Routine Radioactive Shipment Record.

(ORRSR). See Section 2.4 for applicability.

Supervise and approve the loading and tie down of the package(s)
inte or onto the transport vehicle to assure compliance with
applicable loading and tiedown requirements as specified in the
procedure, SARP, COC, etc.

Assure that the transport vehicie is placarded radioactive, when
required, and as appropriate for other hazardous materials being
transported.

Make the following notifications when necessary:
a. Notify the Fire Battalion Chief on duty of the starting time,
estimated duration of the shipment, route to be followed, and
destination, to expedite assistance, if needed.

b. Notify the Bus and Rajl Supervisor of the departure time,
route, destination, and ETA to assist in traffic control.
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11.

12.

13,

14,

¢. Notify Patrol of the departuré time, route, destination, and
ETA. Request escort service, as required.

NOTE: Depending on the quantities shipped, some SNM shipments shall
require classified notifications.

Provide the completed RSR to the truck driver, train engineer or
convoy leader, as appropriate. Require that receiver’s signature
be obtained on the RSR indicating acceptance of the shipment.

Assure that an RPT has surveyed the package(s) and the vehicle.
If a radiation protection convoy 1is required, an RPT will be °
assigned to the convoy team and provide the instrumentation needed
to monitor the radiation dose and contamination level. The RPT
will accompany the shipment to the onsite destination and will be
prepared to take emergency action to minimize exposure to personnel
and to the environs in the event of an accident.

Placard the vehicle in accerdance with DOT requirements. Over
placarding is acceptable for onsite shipments.

Maintain a copy of the RSR for three months as a record of the
shipment.

1.1.3 Vehicle Driver

The driver of the transporting vehicle shall be appropriately trained
by his management for transporting hazardous materials and shall:

1.

Assure that the vehicle is appropriate for the load and free of
defects that could affect the safe transport of the material.

Assure preventative maintenance and Class A/B inspections are
current.

Assure that the shipment is properly positioned and secured to the
vehicle.

Assure that the vehicle is placarded for the cargo.

Assure that the radiation level in the cab has been determined to
be within acceptable limits.

Assure that radio equipment in the cab, if required, is functioning
properly. .

1.2 NORMAL ONSITE RADIOACTIVE MATERIALS SHIPMENTS, PROCEDURES

Onsite radioactive materials shipments require an RSR be completed for
each shipment except as provided in this Part, Section 1.4, dealing with
routine shipments covered with an Onsite Routine RSR.
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This section describes generally the actions required to prepare radio-
active material for transport onsite. A schematic flew diagram of this pro-
cess is given in Figure IV-1-].

NOTE: If the material to be shipped is radiocactive waste or radioactive
mixed waste scheduled for storage or disposal in the 200 Area burial
grounds, additional characterization and packaging requirements must be
met. These requirements are found in WHC-EP-00063, "Hanford Radio-
active Solid Waste Packaging, Storage and Disposal Requirements."

NOTE: In addition to this general procedure, specific operating
procedures, prepared and controlled by the facility operations, shall
be followed when packaging and transporting radioactive material
shipments onsite. These procedures shall be reviewed and approved by
Packaging Development. for uniformity, SARP requirements and
administrative controis.

1.2.1 Definition of Material

Define the material: to be shipped in the following manner. (For
additional assistance, see Appendix C, "Radioactive Material Characterization
Tables").

1. &;;t the radionuclides that are present (e.g., 239Pu, 233U, and
Cs).

2. Determine the level of radioactivity present in terms of curies.
If fissile radicactive material (49 CFR 173.403(j)), determine
the grams fissile for criticality control if applicable. Determine
if material qualifies as a Hazardous Substance Reportable Quantity
(RQ). See 171.8 and 172.101 Appendix.

3. Determine if material will be shipped as "normal form" or "special
form" [49 CFR 173.403(s) and (z)].

4, If normal form, determine the physical form (e.g., solid, liquid,
or gas) and the chemical form (e.g., nitrate, oxide, elemental,
etc.) of the radicactive material.

5. Determine if other hazardous materials are present or if other
hazardous characteristics are exhibited (e. g., corrosive, flammable
Tiquid, oxidizing material, etc.).

6. Identify appropriate Aj or Ap values for radionuclides contained.

o Determine Aj values for radionuclides in special form
(49 CFR 173.433, 173.435). :

o Determine Ap wvalues for radionuclides in normal form
(49 CFR 173.433, 173.435).
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NOTE: Tables IV-1-1 and IV-1-2 1ist A; and Ay values for commbn?y
shipped radionuclides 1in special = form and normal form,
respectively.

7. Determine guantity category based on the radionuclides contained,
their A; or A» values as appropriate and the number of curies to
be packaged in each container (e.g., cask, box, drum). See the
following sections of CFR for the quantities listed:

0 Low Specific Activity Radioactive (LSA) Material, 49 CFR
173.403(n)

0 Limited Quantity, 49 CFR 173.403(m) and 49 CFR 173.421-.424
o Type A Quantity, 49 CFR 173.431(a) '
o Type B Quantity, 49 CFR 173.431(b)

o

. o Highway Route Controiled Quantity (HRCQ), 49 CFR 173.403.(1).

] NOTE: Tables IV-1-1 and IV-1-2 list limiting values for each
' quantity category 1in terms of curies for commonly shipped

ey radionuclides in special form and normal form respectively.

" 1.2.2 Shipping Container Selection, Preparation_and Transport

™~ 1. Select a shipping container based on the following considerations:

a. The quantity, type, form and classification of radionuclides

wen to be packaged.

€ b. Need for shielding and/or cooling

it

c. Size, shape, and weight of material to be shipped

d. Destination, mode of transport, and consignee’s ability to
handle receipt of the shipment

e. Dose rate and contamination considerations
f. Availability of shipping containers

g. Regulations found in DOE-RL Order 5480.1, Change 1, Chapter
ITI, 49 CFR 173.400-173.478

h. If waste, the additional requirements of WHC-EP-0063.

Westinghouse Hanford onsite shipments, where possible, shall be made in
DOT-specification containers loaded to meet DOT regulations as found in
49 CFR 173.401-173.478 or in containers with a valid COC (Shipper must be able
to document the contents meet the authorized contents requirement applicable
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Quantity Limited Type A Types A‘I;:’\;: S::cifi:_
Categary | quantity23 | Quantity?4 | Quantitys | HRCQS :s A:u"al
Radionudides \ 51074, 24, >a, | =3.000xa, ““i""*:“;’!‘:i‘i""‘ af
Wam 0.008 8 >8 24,000 N/A
uiam 0.008 8 >8 24,000 N/A
g 1 1,000 >1,000 30,000 N/A
wca 0.007 7 >7 21,000 NIA
13 .03 3o >30 30,000 N/A
11py 0.003 3 >3 9,000 NIA
py 0.002 2 >2 6,000 N/A
240py a.002 2 >2 6,000 N/A
81py 1 1.000 >1,000 30,000 N/A
247py 0.003 3 >3 9,000 N/A
IS¢ 0.1 100 >100 30,000 N/A
b 14 c.0t 10 >10 30,000 N/A
M.F.P, 0.01 10 =10 30,000 N/A
sy g1 foo >100 30,000 N/A
asy 0.1 100 >100 30,000 N/A
aly Unlimited ] Unfimited [ Unlimited 36,000 N/A
Uinan Untimited | Unlimited } Unlimited 30,000 N/A
Uienn <20%) Unlimited | Unlimited [ Unlimited | 30,000 NiA
Uienn »28%) 0.1 100 >100 30,000 N/A
' Utdenteted) Unfimited | Uniimited | Unlimited 30,000 N/A

NOTE: All valveslisted are in curies (Ci) uniess otherwise stated.

'For mixtures of radionuclides, the maost restrictive values for any one mentbaer of the
mixture, establishes the mixture limiting values. [Exceptions, see 49CFR 173.433(b}}.

2alt values indicated, limit the activity within 3 given package.

‘For excepted instruments and articles see 49CFR 173.422,173.423, 173.424.

Maximum activity values, if exceeded are Type 8 Quantity.

Spackage contents, restricted by Package Approval Dacusents anly (e.g., SARP, £OC).

$Highway Route Controfled Quantity (HRCQ) (Minimum values listed).

Not applicable to special form material. '

Table IV-1-1.

P583-3228-4

Activity Limits for Commonly Shipped

Radionuclides in Special Form.
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Quantity Limited Type A Type B L.O\:v Specific.
Category Quantity?34 | Quantity?5 | Quantityé HRCQS.? Actwnt:;s !:!:terlat
Radionudlides 1074, =h > =3.000xA, “‘ﬁ"i':‘::r’ig'am *
HMIAm 0.008mG 0.003 =>0.008 24 0.0001 mCi/g
43Am 0.008mCi 0.008 >0.008 24 0.0001 mCi/g
c 0.06 60 >&0 30,000 0.3 mCi/g
$Co 0.007 7 7 21,000 0.3 mCifg
e« 0.01 10 >10 30,000 ¢.3mGilg
238py 0.003mCi 0.002 >0.003 9 0.0001 mCilg
2%py 0.002mCi 0.002 >0.002 6 0.0001 mCirg
20py poo2mc | 0.002 >0.002 6 0.0001 mCilg
Hpy 0.1mCi o1 >0.1 300 0.005 mCilg
2py 0.003mC 0.003 >0.002 9 0.0001 mCiig
195, 0.01 16 >10 30,000 0.3 mCirg
o5y 0.4mG 0.s >04 1,200 0.005 mCirg
M.F.P. 0.4mCi 04 >0.4 1,200 0.005 mCi/g
Yy 0.mGi 0.1 >ou.t 300 0.005 mCirg
nsy 0.2mGi 0.2 >0.2 600 0.905 mCilg
3y Unlimited Unlimited | Unlimited 30,000 Unlimited
Unan Uniimited Unlimited | Unlimited 30,000 Unlimited
Ugenr <20%) Unlimited | Unlimited | Unlimited 30,000 Unlimited
Uienn >20%) 0.1mGi 0.1 >0.1 3oo 0.005 mCi/g
Uidepieted) Unlimited Unlimited { Unlimited 30,000 Unlimited

NOTE: Allvalues listed are in curies {Ci} uniess otherwise stated.

For mixtures of radionuclides, the most restrictive values for any ane member of the
mixture, establishes the mixture limiting values. [Exceptions, see 49CFR 173.233(b)].

2all values indicated, limit the activity within a given package.

Walues shown for solids and gases. Forfiquids divide value shown by 10.
"SFar excepted instruments and articles see 49CFR 173,422,173.823,173.424.
SMaximum activity values, if exceeded are Type B Quantity.
€package contents, restricted by Package Approval documents only {e.g., SARP, COC).
THighway Route Contralled Quantity (HRCQ) (Minimum values fisted).
8Seo 49CFR 173.403(n) for additional specific criteria.

P583-3228-3

Table IV-1-2. Activity Limits for Commonly Shipped
Radiaonuclides in Normal Form.
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in 49 CFR and COC) issued by the NRC or DOE. Where this requirement cannot
be met, other containers may be used as long as an equivalent degree of safety
is provided either by design or the use of administrative controls. Such
containers must be used under the strict adherence to requirements of a
SARP reviewed by the Packaging and Shipping Sub-Council and approved by the
WHC approval authority. Additional approval is needed from DOE-RL for onsite
shipments of HRCQ or fissile material. A1l packaging and shipping procedures
used must reflect the requirements of the SARP prior to the use of the
container. Loading requirements for the specification container DOT 6M are
given in 49 CFR 173.417(b)(2). DOT 7A containers are authorized by 49 CFR
173.415, but their use must be supported by a safety assessment. Some 7A
containers are qualified in MLM 3245, The shipper must maintain a file
containing the SARP and other pertinent documentation ({(e.q., drawings,
inspection records, etc.) pertaining to the use of the container for at
Teast 1 year after last usage. ) '

The "Hanford Shipping Container Directory” is a catalog of commonly
used containers used by facilities for shipping radicactive materials onsite.
It is not a shipping document. Additional guidance on container sejection
may be obtained from Packaging Development. .

}
2. Obtain the container and inspect it. Work procedures, COCs, and
SARPs 1ist inspection requirements, as appropriate, and may require
quality assurance/quality control verification.

3. Lload the container with authorized contents only. Assemblie and
seal the package in accordance with appropriate procedures.

4. Arrange for a radiation survey of the package(s) to determine that
smearable contamination Timits and radiation dose rate limits are
not exceeded (49 CFR 173.443 and 173.441, respectively). Certain
packaging systems are exempt from these limits and are instead
controlled by limits specified in approved SARPs.

5. Mark and label each package in compliance with its SARP, 49 CFR, or
DOE-RL Order 5480.1A, Change 1, Chapter III, where applicable. To
the extent practical, provide the following information on each
package:

a. Responsible operating component (e.g., 225-B, WESF)
b. Date sealed or shipped
c. Radiation survey data

d. Estimated activity and identity of radiocactive materials
present (e.g., 2 Ci, Mixed Fission products (MFP))

e. Gross weight if >55 1b
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f. Radioactive Tlabeis (use either DOT approved labels or SARP
approved alternative).

g. Other hazard class labels, as appropriate (e.g., corrosive,
flammable 1iquid, etc.). Use DOT approved labels.

NOTE: See SARP for specific requirements.

6. Determine the category and the security requirement if the material
is SNM. (See DOE Order 5632.4.) Obtain Nuclear Materials
Management Accountability review if necessary.

7. Determine if. and when consignee can take delivery.

8. Schedule transportation equipment suitable for the shipment.
Schedule Operational Health Physics and Patrol escorts if required.

9. Complete an RSR according to dinstructions found in Part IV,
Section 2.3 that foilows. This completed form must accompany the
shipment to the consignee’s facility, along with other pertinent
papers, such as burial or storage forms (in accordance with WHC-
EP-00063) and/or a list of SARP administrative controls under
which the shipment must be made.

10. Furnish appropriate placards to the carrier (see 49 CFR Part 172
Subpart F) or if vehicle is equipped with permanent placards, assure
that placards are turned to the proper hazards. A1l onsite
radioactive shipments must be placarded in accordance with
49 CFR 172 Subpart F, or an approved alternative. See the SARP for
specifics.

11. Supervise the loading and securing of packages into or onto the
transport vehicle. Assure that riggers or truck drivers are aware
of any tiedown requirements named in associated COCs, SARPs, work
procedures, etc. It is the packager/shipper’s responsibility to
inspect and approve securing of all loads %o assure tiedown
requirements are met. :

12. Assure that the carrier understands and foliows all administrative
controls as specified in the SARP for transport of the package(s).

13. Advise receiver of the ETA and request confirmation of delivery on
interarea shipments exceeding Type A quantities.

14. Maintain a copy of the RSR for a least 3 months as a record of
shipment.
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1.3 PREPARING ONSITE RADIOACTIVE SHIPMENT RECORDS (RSR)

The following instructions are keyed to numbered blocks on a specimen
copy of the onsite RSR (Exhibit IV-1-1).

NOTE:

Shipments of material via the safe secure trailer (SST) and

escorted by DOE couriers are classified and are, therefore, exempt from
these RSR requirements.

NOTE:

Minor errors on an RSR may be corrected in the field by drawing

a line through the error, entering the correction above it, and signing
the shipper’s authorized signature adjacent to the error/correction.

1.3.1 Shipper Section Completed by Packager/Shipper

1.

Check appropriate blocks based on material classification, if SNM
and if security escort is required (see Security Manual). Check
appropriate contractor biock.

identify the receiver, shipper, and carrier by name. The shipment
is to be addressed to an individual whose name must appear in the
proper box. The address must also include identification of the
contractor/component, buiiding, area, and phone number. The
shipper’s name and complete address must be provided. Also,
identify the vehicle by number. '

Give a compiete description of the radioactive contents. If several
similar packages are being shipped, describe the worst case
situation. List radionuclides present (abbreviations from 49 CFR
173.435 are acceptable). List the maximum curie content per
container, maximum grams fissile material per container, total
grams fissile per shipment, and total curies per shipment.

Determine if material is normal form or special form (49 CFR
173.403(s) and 173.403(z)). Identify ownership of material: DOE
or licensee. Check appropriate block for physical form of material
(e.g., solid, ligquid, or gas). Determine quantity based on form
(normal or special) and curies per container. Identify chemical
form of the materiai (e.g., oxide, chioride, eic.).

Give a detailed description of the packaging. List the number and
types of containers. Describe each, including internal packaging
(e.g., absorbent). Describe any secondary hazards (e.qg.,
corrosives). Include model numbers, identification numbers, 0OT
specification numbers, etc. Sketches may be made or attached.
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Manuail
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Tves| No
Classifisd Mutarial o~ | ONSITE RADIGACTIVE SHIPMENT RECORD
Spacial Nuclesr Material ( 1 ] finarucel For Camplation On Back) NO 26080
Security Ewcort Faauires ooe contractoR: [lene Dlwne D kEH '
NAME CONTRACTOR AND COMPONENT BUILDING AND AREA PHONE
Ta;
——,
From:
Carrisr: —— \ ( \ Vahicie No.
i {1.3.1}5hipper Section
COMPLETE_DESCRIPTION OF RADIDACTIVE & TS, DETAILED PACKAGING DESCRIPTION:
Radionuciidaist: e, No. G —
( 3 ‘) Type Continers. ( 5 )
R R
Maximum Actwvity (Cursesi/C er Decription:

Grams Fissile/Conta:ner:

Seconasry Hazards? {Listh:

"o §HIPPER ———————————»

Total Grams Total Curles’ Canteinar Approvs! Documentis): Shipmant Numbsr {when applicabla)
Fissile/Shipment Sh
. O Marerial i3 2hysicat Farm, Containerls) O single Trig [\ Reusabie
Normal Form poe | Solid T - \aatoria: Reuired ) o
Specht Form [ | 4 iauid atprial F S e Ceaaaan Yas NA
AUANTITY CATEGORY Chermcal Form Contaitier{s) Free of Deteriorstion ancicr Damage. . . . . . O ves
G Limited Quannity Labets Aequired. . .. . . oo v e e e D Ym D No
7 Low Specific Actwiry Materal L] Oxice Emeel Placards Required. .. ... ...uvuninneuae ... Cive One
0 Type A Quanty S::"'“ "—‘ Orparic | Tipcnmn Verified . . .. ..ot DOves Tra
smanta
O Tvpe B Quanury Clom Accauntable Nucisar Material Transfer Documents . . . . . Yas NA
i [3 Highwey Route Controlied Quantiry TR Prepared -

EXTERNAL RADIATION (mtamihr)

Pacxage Vehicie
At Siges Smesrs of Ourer Container
2 3 LT LT O< = ar dim B9/ s em
AL 1 Meter -
L . a & 22 or dimas sq.em

AEMOVABLE CONTAMINATION

List Other Pertinent tnforr

N . .
11.3. 2] fadiation Yonitori

ng Section
RM Escort Requrred {5 ves [ No
RAM Supervisar Review Reguired : Yes E o R d byt
AM Supervisar Date
Surveyed bv:
Flad_lation Maonitor Dlt_ﬁ

INSTRUCTIONS: 1, Speed Linwt Restricted To! MPH. Never exceed

. In case of ar accident or apiil notify RM immeJdiately, Phone

2. Do not lmave shipment unatianded between pick up and drop oft nuimsm

posted Hmis,

. Shipments during hazardaus road condiions and’or coapested traffic sho

. Declare material and present shipment record at each patrol check paint,
. Obtain AM release of ransport veh.wcie atrer delivery of radioactive matenals,
. Other;

00 ~ O N e by

. Tie down or restran packages 1o picvent shiivng or lots of packagas during trantdort.

avoided,

9. Dbwin Recaiver's Signature:  Recsved by

T~
Q39 Carrier Section

Date

A CARRIER oo | +—RADIATION MONITORING —|

NOTE. Person authonizing shiprment must not wranspocd, it

CERTIFICATION

for onsite shipment in sccordance with appli-
cable federal reguistions as prescribed in DOE
Crcdsr 5480.1A chapter I and its BL supple-

. - (1)

LERTIFICATION (1.3.4) Certification Section
This/These packagels) has/have been prepar

\-/snlnninp Orgamizi

Print Nams Derte

ation RAen.

{DISTRIBUTION : Sev Back Foi Inserugteonss

Exhibit IV-1-1. Specimen C
Radioactive Shipment Record

54.2000-609 (6/B7)

opy of an Onsite
(RSR).
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6. List container approval documentation, e.g., SARP numbers (e.q.,

HCS-047-001-00), COC numbers, or the DOT specification numbers for
the container’s fabrication and approved loading. If the shipment
is being made under an approved waiver or deviation, the waiver or
deviation Tletter number must aiso be 1listed. The remaining
questions are seif-explianatory.

1.3.2 Radiation Monitoring Section Completed By Radjation Protection

1.

Jechnoloqist

Radiation survey data for the package(s) and the vehicle are
recorded here. The RPT signs and dates the form.

NOTE: The RPT will retain the white copy of the RSR in the RPT
office however, the RPT shall not remove the white copy until the
shipment is completely packaged and the shipper has certified the -
shipment. The white copies are later collected by Traffic and
retained. .

m1.3.3 Carrier Section Completed By Packager/Shi
1.

Shipper must record any speed limit restrictions required by SARP
and Tist the Radiation Monitoring emergency number. The shipper
should Tist or reference any additional administrative controls or
security requirements that must be followed by the carrier. Any
radiation dose rate that exceeds the DOT limit of 200 mr/hr at
package surface must be specifically authorized in the SARP. For
dose rates exceeding 1 rem/hr at three faet OHP must concur prior
to shipment. The shipper must notify Packaging Development that
the SARP Timits were exceeded. The receiver must concur with
conditions of shipment prior to shipment.

NOTE: The carrier must obtain a signature from the consignee
indicating acceptance of the shipment. This must be done before
the shipment can be considered compliete.

1.3.4 Certification Section Completed By Certifier

1.

An authorized and delegated shipping organization representative
must sign and date the form, certifying that the shipment meets
DOE-RL and contractor shipping requirements. The authorizing
signature must be one of a delegated employee who has passed the
"Certification of Hazardous Material Shipments" course. Retraining
in this course is required every 2 years to retain signature
authorization.

NOTE: Instructions are printed on the reverse side of the RSR for
disposition of copies.
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1.4 ONSITE ROUTINE RADIOACTIVE SHIPMENTS

Certain onsite radicactive material shipments; such as sealed sources,
environmental and process samples, and low level waste not exceeding Type A;
due to their frequency and uniformity of contents and packaging are considered
routine. The safety record for these shipments is well established and
supports their movement and documentation by use of an Onsite Routine
Radioactive Shipment Record (ORRSR).

Limits, requirements, supporting documentation and qualification of
personnel will be determined by Operations Manager, Radiological
Assessmeni/Packaging & Shipping, Operational Health Physics and Traffic.
Limits shall not exceed those specified in the Package Approval document.

The ORRSR shall be a documented record of all routine type shipments
and used only for the shipment of radioactive material as described therein.
Use of the ORRSR gives a considerable time savings and convenience in shipping
activities, however, violation of the shipment conditions stated will resuit
in withdrawal of the ORRSR and issuance of an Event Fact Sheet.

Two variations of the ORRSR form are used (Exhibit IV-1-2 and IV-1-3,
Form Numbers WHCM 8708-002.1 and WHCM 8708-002.2) depending on the quantity
and type of radioactive material shipped and the shipment certification
needed.

The Routine Authorization Form {Exhibit IV-1-2) is authorized by Traffic
after review and approvals are received from Operational Health Physics (OHP),
Operations Managers and Radiological Assessment/Packaging & Shipping (RA/P&S).
The Traffic approval authorizes quaiified personnel (See 1.4.1, Step 9 below)
as well as authorized shippers to certify that the shipments meets all the
requirements as set forth on the ORRSR and that the package meets applicable
requirements for onsite shipments. In most cases this will be Timited to
Limited Quantity, LSA, or Types A and B special forms only.

The Authorized Shipper form {Exhibit IV-1-3) is to be used for routine
shipments up through Type A quantities. This form requires that each shipment
be reviewed and certified by an authorized hazardous materials shipper.
Limits shall be as determined by the approval organization.

1.4.1 How To Obtain An ORRSR

- The Operating Organization will prepare a draft ORRSR {(new or renewal)
in accordance with the following instructions and forward it to Traffic to
initiate the review and approval cycle. Step by step instructions keyed to
Exhibits IV-1-2 and IV-1-3 are as follows:

1. FOR THE SHIPMENT OF Use the proper shipping name of the material
and package description (Model, etc.), “including fits approval
document number (DOE/NRC COC, DOT Specification or Exemption, SARP.
etc.) that will help identify the shipment.
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Only BLUE copy valid for shipment

ONSITE ROUTINE RADIQACTIVE SHIPMENT RECORD NO,
DO CONTRACTON WESTINGHOUSE HANFORD COMPANY CCPY NO.
FOR THE SHIPMENT OF VOID DATE

BETWEEN

™
Q)

NO INSPECTION
UNCLASSIFIED

DESCRIPTION OF RADIQACTIVE CONTENTS:

RADIOHUCLIDES @

AGTNITY {MAX) FISSILE (GRAMS)
PHYSICAL FORW
CHEMICAL FORM
AUANRTITY

FORM - NORMAL [
SPECIAL OO

SECONDARY HAZARD

PACKAGE AEQUIREMENTS

@

APPROVAL DOCUMENT(®):

QA INSPECTION:

RADIOLOGICAL PROTECTION REQUIREMENTS

LABEL(s) REQUIRED
PHONES -
AWPS .

QUALIFIED PERSONNEL - ta package and ship

®

PHONES

SPECIAL REQUIREMENTS

e,

CARRIER INSTRUCTIONS (11)
1.[] SPEED LIMIT RESTRICTED  cm——

3.1 PLACAAD{s) REQUIRED.

MPH. NEVER EXCEED POSTED LIMITS.

2.[J DO NOT LEAVE SHIPMENT UNATTENDED BETWEEN PICK U® AND DROP OFF PQINTS.

L[] N CASE QF ACCIDENT ON 3PRL NOTIFY APT IMMEDIATELY. CALL 811

4.0 SHIPMENTS DURING HAZARDOUS ROAD CONDITIONS AND/OR CONGESTED TRAFFIC SHOULD BE AVOIDED.
3.£] TIE DOWN OH RESTRAIN PACKAGES TO PAEVENT SHIFTING OR LOSS QF PACKAGES DURING TRANSPOAT.
6.0 DECLARE MATERIAL AND PAESENY SHIPMENT AECQRD AT EACH PATROL CHECK ROINT.

7.0 ORTAIN RPT RELEASE OF TRANSPCAT VEHICLE AFTER DELIVEAY OF RADIOACTIVE MATERIALS,

THE ABOVE USTED QUALIFIED PERSONMEL ARE AUTHCRIZED TO CERTIFY THIS SHIPMENT

ROUTINE TTHONIEES SIGNATORE
AUTHORIZATION AUTHCRIZED JIGNATURE
__ PRINT_NAME DATE
APPROVALS (14)
ORIGINATOR DATE TRAFFIC DATE
QPERATIONS MANAGER DATE RACIOLOGICAL ASSESSMENT & DATE
PACKAGINQ/SHIPPING
QPERATIONS MANAGER DATE | QPERATIONAL HEALTH FHYSICS DATE

Exhibit IV-1-2.

WHCM 3708.002,9

Specimen Copy of Qualified Shipper ORRSR.

August 1, 1988
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d for shipment

Only BLUE copy val

ONSITE ROUTINE RADIOACTIVE SHIPMENT RECORD

DOE CONTRACTOR

FORD COMPANY

—

WESTINGHOUSE HAN

[FOR THE SHIPMENT OF

(1)

BETWEEN O —
z2

NO. (3

COPY NO. °
VOID DATE o

NO INSPECTION
UNCLASSIFIED

DESCRIFTION OF RADIOACTIVE CONTENTS:
RADIGNUCLIDES

FISBILE (QRAMS)
PHYSICAL FORM
CHEMICAL FORM
QUANTITY

ACTIVITY (MAX}

FOHM - NORMAL [J
SPECIALD]

SECCHDARY HAZARD

PACKAGE REQUIREMENTS

@

APPROVAL DOCUMENT(S):

*| QA INBPECTION:

RADIOLOGICAL PROTECTION REQUIREMENTS

LABEL{s) HEQUIRED
PHQHNES -
RWPS .

QUALIFIED PERSONNEL

O,

PHONES

« o packsge and ship

SPECIAL REQUIREMENTS

&

P
CARRIER INSTRUCTIONS 11
1.0 S3PEED LIMIT RESTPICTE (=

5.0 PLAGARD(s) REGUIHED.

MPH. NEVER EXCEED POSTED LIMITS,
2.0] DO NOT LEAVE SHIPMENT UNATTENDED BETWEEN PICK UP AND DROP OFF POINTS.
3.0 IN CASE OF ACCIDENT CR SPILL NOTIFY RPT IMMEDIATELY. CALL Bt
4.0 SHIPMENTS DURING HAZARDOUS ROAD COMDIMONS AND/OR CONGESTED TRAFFIC SHOULD BE AVOIDED.
$.0 TE DOWN OR RESTRAIN PACKAGES TO PREVENT SHIFTING OR LOS5 OF PACKAGES DURING TRANSPORT.
6.3 DECLARE MATERIAL AND PRESENT SHIPMENT RECOAD AT EACH PATROL CHECK POINT. '

7.0 OBTAIN APT BRELEASE OF TRANSPORT VEHICLE AFTER DELIVERY OF RADIOACTIVE MATERIALS.

®

AUTHORIZED SHIPPER
to Certify on reverse side

APPROVALS (14)

ORIGINATOR it DATE | TRAFFIC DATE

OPERATIONS MANAGER DATE | RADIOLOGICAL ASSESSMENT & DATE
PACKAGIHG/SHIPPING

OPERATIONS MANAGER DATE | OPERATIONAL HEALTH PHYBICS DATE

Exhibit IV-1-3.

WHCM 8708.002.2

Specimen Copy of Authorized Shipper ORRSR
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2. BETWEEN List buildings and areas that shipment will be going to and

from. If several areas are involved it may be "Al1l Areas Hanford
Site". The buildings and areas will be recorded on the shipment
record.

NO. Each routine will be assigned an identifying number by area,
year and operations group by Traffic.

COPY NO. The Blue card stock, working copies will be prenumbered
before issued by Traffic. The originator is responsiblie to ensure
that adequate supplies of ORRSRs are issued and maintained so not
to affect operations when the Shipment Record portion on the reverse
side is completed. Completed ORRSRs should be returned to Traffic
immediately.

Upon revision of the ORRSR, all previous copies still in the field
should be recalled by the originator and returned to Traffic for

accountability.

5. VOID DATE The ORRSR is void on date shown. This date will never be
over one year from date of issue.

6. DESCRIPTION OF RADIOACTIVE CONTENTS The originator shall identify
activity/quantity 1imits for each radionuclide to be shipped based
on calibration, characterization or calculation.

7. PACKAGE REQUIREMENTS Descriptions of containment and package. List
all approval documents reilating to the container and procedures
used by Operations personnel.

8. RADIOIOGICAL PROTECTION REQUIREMENTS The radiation limits set here

are the limits for the package described on the ORRSR. If the
Timits are exceeded, the package must be shipped on an Onsite RSR,
requiring approval by an authorized shipper.

A1l Tabeling shall meet DOT transportation regulations unless the SARP
specifies otherwise. Secondary hazard class labels shall be used when
appropriate.

List

of any RWPs related to packaging, handling, shipping and

transporting, for both the shipper and receiver.

g.

QUALIFIED PERSONNEL Qualification of personne]l is a determination
that knowledge and abilities gained through training and experience,
measured against established requirements, standards, procedures or
tests, qualify an individual to perform a required function in a
safe and proficient manner. In all cases, the determination of
personnel qualification is by their responsible manager and his
approval on the ORRSR. Auditable records documenting that only
qualified individuals are assigned to organizational shipping
responsibilities are required.
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10, SPECIAL REQUIREMENTS Special instructions including specific
tiedown regquirements, if applicable, should be specified.

11. CARRTER INSTRUCTIONS Check each requirement for the carrier’s
attention. Special instructions should appear above.

12. ROUTINE AUTHORIZATION ORRSRs of this type (Exhibit IV-1-2)
discussed above are authorized by Traffic after other approvals are
done. Qualified personnel may certify these shipments on reverse
side.

13. AUTHORIZED SHIPPER ORRSRs of this type (Exhibit IV-1-3) discussed
above require review and certification signatures of authorized
shippers for each shipment on the reverse side. )

14, APPRQVALS The routine will be reviewed and approved periodically on
a case-by-case basis. Approvals are required by all organizations
listed on the form.

ORIGINATOR shall be the central contact for the ORRSR to control the copies
being used and assure proper use of them.

QPERATIONS MANAGER shall be the responsible manager of the qualified personnel
and the material being shipped. The shipping manager and the receiving
manager shall approve.

RADIOLOGICAL ASSESSMENT/PACKAGING & SHIPPING must review and approve.

OPERATIONAL HEALTH PHYSICS must review and approve radiological conditions
set forth.

TRAFFIC must review and approve.

1.4.2 Use Of The ORRSR

Shipment Logs particular to each of the two types of ORRSRs are
imprinted on the reverse side and are shown here for comparison {(Exhibits
IV-1-4 and IV-1-5).

Exhibit IV-1-4 is the Shipment Log appearing on the back of the "Routine
Authorization" ORRSR (Exhibit 1IV-1-2) and allows qualified personnel,
designated on the front, to certify a shipment.

Exhibit 1IV-1-5 4s the Shipment Log appearing on the back of the
"Authorized Shipper" ORRSR {Exhibit 'IV-1-3). In this case each shipment must
be certified by an authorized shipper.
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Each shipment shali be documented by entering the required information
onto a single line of the Shipment Log. When all the lines of the log are
filled return the ORRSR to Traffic for a replacement. The Shipment Log is the
instrument used to give Traffic a degree of control and to determine the
frequency of use and need for each ORRSR.

2.0 MISCELLANEOUS RADIOACTIVE MATERIAL SHIPMENTS
2.1 FISSILE MATERIAL AND SPECIAL NUCLEAR MATERIAL

The shipment of fissile materials requires certain controis in addition
to those needed for nonfissile radioactive material. Fissile materials
require controls for criticality safety and accountability and since all DOT
designated fissile materials are also special nuclear materials (SNM) of
national strategic importance, additional controls for security and safeguards
are also mandatory.

NOTE: In ihe Atomic Energy Act, the term SNM refers to any isotope of
piutonium, uranium-233, uranium-235, uranijum containing more than the
normal abundance of uranium-235, or any material artificially enriched
in any of these substances. Specifically, fissile isotopes are those
capable of sustagging % nuclear chain geaction with thermal (slow)
neutr?Ps. (e.g.1 U% 239y, 24lpy, and 233y, while fissionable isotopes
are those capable of sustaining, a nuglear chajn reaction by fast or
thermal neut#;ns (e.g. 238 Pu, g4°Pu, %E?Np, 1Sg‘l(lm, 24lpn, egg.). For
purposes of this manual, the term "fissile" will include fissionable
material as well as fissile.

2.1.1 Fissile Exempt Material - Onsite/Offsite_Shipment

Fissile material is classified as either fissile or fissile exempt
material. Fissile exempt material is exempted from criticality safety
packaging requirements. These shipments must still be in accordance with
both shipping and receiving facility fissionable material Tlimits and
restrictions. The most common exemption is no more than 15g fissile material
in a package. If material is transported in bulk the 15g Timitation applies
to the conveyance. Additional fissile material exemptions are given in
49 CFR 173.453.

All fissile material, whether exempt or not, is subject to the same
packaging and shipping reguiations as nonfissile radiocactive material, and
must also be characterized as Limited Quantity, Type A, Type B, or Highway
Route Controlled Quantity (HRCQ), and shipped in containers approved for
those quantities.
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2.1.2 Fissile Material Offsite/Onsite Shipments

A1l offsite shipments (>15g) of fissile material shall be packaged
either in DOT Specification containers consistent with 49 CFR 173.417 or in
containers approved by DOE or NRC for transportation of fissionable material.
Approved containers do not require additional criticality safety reviews.

Offsite shipments shall be in accordance with the container Certificate
of Compliance or as specifically described in 49 CFR for DOT specification
containers. This certificate shall be posted or readily available within the
loading areas and any place where fissile material is stored in the container.
The Transport Index shall be posted on the container.

A1l onsite shipments (>15g) of fissile material not packaged in offsite
containers shall be packaged in containers reviewed and approved by the WHC
Approval Authority and DOE-RL, when applicable. Safety shall review onsite
containers for criticality safety concerns. Onsite container design when
coupled with other considerations shall provide criticality safety protection
consistent with protection provided by approved offsite containers.

Onsite shipments shall be made in accordance with both shipping and
receiving facility Criticality Safety Specifications or facility fissile
material status and the container authorized fissile contents based on the
container SARP. The container SARP shall be available for use within the
loading and unloading areas or any place where fissionable material is stored
in the contajiner.

2.1.3 Fissile Classes

Packages of fissile radioactive material are classed as Fissile Classes
I, II, or III depending on the degree of control needed to provide nuclear
criticality safety during handling and shipping. Criticality Safety Analysis,
performed and documented in a SARP, COC or 49 CFR 173.417, determines the
fissile class to be applied to a package for shipment of fissiie material.
Fissile classes are defined in 49 CFR 173.455.

2.1.4 - Accountable Material

2.1.4.1 Accountability

Accountability is materials management based on nuclear materials
accounting control including the documentation of all transactions and
adjustments that affect the materials balance, material usage and the
preparation of inventory reports. Accountable Materials, consistent with
DOE Safeguards and Security Division recommendations and with WHC usage,
include radionuclides grouped according to their origins, uses and properties
and referred to by a variety of terms:

0 Nuclear Materiais

0 Source Materials
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o Special Nuclear Materials
Accountable Nuclear Materials defined by DOE Order 5630.2(2) are:
o Uranium, natural, depleted, enriched <20%, >20% U-235
o Plutonium, all isotopes
0 Americium-241, -243
o Curium
0 Berkelium
o Californium
o Lithium-6
0 Uranium-233
0 Neptunium-237
o Deuterium

¢ Tritium

o Thorium

2.1.5 Approvals for Offsite Shipments of Radioactive Material

Offsite shipments and certain onsite movements of any radiocactive
material, whether accountable or not, require approval by Safeguards and
DOE-RL. Nonaccountable radioactive material shipments and some small amounts
of accountables are generally covered by a blanket approval obtained at the
beginning of each fiscal year; approvals for larger amounts of accountabile
materials are generated on a case-by-case basis.

The shipment originator initiates application for approval by submitting
a Radioactive Material Action Request (BD-7200-035) to Safeguards. Safeguards
reviews the request and submits it to DOE/RL for approval.

The Nuclear Material Control and Accountability Manual, WHC-CM-4-34,
gives guidance for generating the approval request and the correct
accountability forms.
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2.1.6 Categorization and Physical Protection for SNM Shipments

Offsite shipments of SNM must comply with the physical protection
requirements of 10 CFR, Energy; 49 CFR, Transportation; and DOE Order 5632.4,
"Physical Protection of Security Interests"”.

Onsite shipments of SNM must comply with these same regulations as well
as MRP 5.27, "Movement of Radiocactive Material” and WHC-0076, Rev. 2,
Classified, Secret, "Hanford Intrasite Shipments of SNM by Rail or Wheeled
Vehicle Security Plan." These two latter onsite documents may contain more
stringent requirements than those for offsite and should be inspected closely
to prevent shipping problems.

Whether onsite or offsite, the degree of security imposed on the
shipments is determined by the category amounts of SNM defined in
DOE Order 5632.4. Table IV-2-1 defines the SNM categories. Chapter VI of
DOE Order 5632.4 defines the minimum requirements for safeguarding SNM by
categories while in transit.

Table IV-2-1

PHYSICAL PROTECTION
CATEGORIZATION OF NUCLEAR MATERIAL

Special Nuclear Categor_yl/ Categoryy Categor_yg/ Category

Material I I III-A III-B

Plutonium 2 kg or - 400-1,999 220-399 1-219
more grams grams grams

Uranium-233 2 kg or 400-1,999 220-399 1-219
more grams grams grams

Uranium-235 (Contained 5 kg or 1,000- 350-999 1-349

in Uranium enriched to more 4,999 grams  -grams grams

20% or more)

Uranium-235 (Contained --- --- --- ATl

in Uranium enriched to guantities

less than 20%) - one gram

or more

1/ If Plutonium or Uranium-233 is combined with Uranium-235, the amounts of Plutonium
or Uranium-233 must be normalized to the U-235 content by multiplying by 2.5 to
arrive at the category 1imits shown. '

A Plutonium and/or Uranium-233 content of less than 400 grams may be combir..
with Uranium-235 when the total content is less than 1,000 grams. =

Q
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Documentation for Category I shipments 1is classified. Certain

Category II shipments may be classified depending on the material, and the
above documents.

2.1.7 Security Exemptions for Onsite Shipments of SNM

1. Plutonium contained with other materials, the aggregate of which is
defined as waste, and transported wholly within the confines of a
Timited area, is exempt from requirements for patrol escort and
use of a dedicated Equipment Operations vehicie.

2. Plutonium not readily separable from other radicactive material,
the combination of which delivers an external radiation dose in
excess of 100 rem/at 3 ft without intervening shielding, is exempt
from these physical protection requirements. '

3. Plutonium in quantities >2 kg transported between the 324, 325 or
308 Buildings (within the 308 Protected Area) is exempt from the
physical protection quidelines. The two-man rule plus one patralman
applies. An Equipment Operations vehicle not required.

4. If WHC cannot provide the required physical protection for a
shipment of SNM that would seriously impact operations, the
requirements for use of a dedicated vehicle may be waived by DOE-RL.

2.2 RADIOACTIVE MIXED WASTE

Radioactive mixed wastes are radicactive wastes that also exhibit other
hazardous characteristics or are cross-contaminated with materials or wastes
that are hazardous as defined in 40 CFR Parts 260-265, 49 CFR Parts 171-179
and/or Washington Administrative Code (WAC) 173-303. Radioactive mixed
wastes are regulated Jjointly under the Atomic Energy Act (AEA) and the
Resource Conservation Recovery Act (RCRA), and as such, must be packaged,
shipped and disposed of in accordance with the regulations established under
these two Federal laws.

Based on these laws and regulations estabiished to enforce them, it is
mandatory that radioactive mixed wastes be packaged and shipped onsite and/or
offsite in accordance with DOT Hazardous Material Regulations as set ferth
in 49 CFR Parts 171-179. Certain exceptions may be granted by appliying for
a DOT exemption for offsite shipments or a DOE Headquarters alternative or
DOE field office exception for onsite shipments (see DOE Order 1540.2 for
administrative procedures that apply). Remember that DOE poiicy is that
these options not be used unless extraordinary circumstances exist that would
Justify noncompiiance to established regulations.

Radioactive mixed waste at Hanford must be prepared for storage or

disposal in accordance with WHC-EP-00063, "Hanford Radioactive Solid Waste
Packaging, Storage and Disposal Requirements" as applicable.
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Radioactive mixed wastes at Hanford must be shipped in accordance with
applicable DOT regulations or under a DOE approved alternative which is
formally documented and provides an equivalent degree of safety. Shipping
paper documentation of radioactive mixed waste shipments must consist of
radioactive shipment records (RSRs) and uniform hazardous waste manifests
(UHWM) when required for the type and quantity of material being shipped.
Fog ﬁf%??;es of this documentation, see Sections III-3.0, III-4.0, IV-2.3
an -4.3.

2.3 CONTROLLED VEHICLES

Certain onsite movements of radioactive material contamination do not
qualify as radicactive material shipments and therefore are not documented
with an onsite RSR or onsite routine RSR. These are movements of controlied
vehicles and regulated vehicles that cannot be unconditionally released.
These are covered on a Radiation Work Permit (RWP). Radiation Protection,
WHC-CM-4-10, defines these vehicles in sections 7.4.4.13 and 7.4.16 and
shows the appropriate signs or stickers for each.

3.0 OFFSITE SHIPPING PROCEDURES
3.1. SHIPPER’S RESPONSIBILITIES

The de1egated/authorized' hazardous materials shipper who prepares
packages of radicactive material for offsite shipment is responsible for the
following functions:

1. Verifying that the consignee has a license (specific or general) to
receive and process the type of radioactive material to be shipped.
This check is reguired whenever the consignee is not a license-
exempt DOE contractor.

2. Properly classifying, describing, packaging, marking, and labeling
the radiocactive material for offsite shipment in a manner that
complies with applicable government (Federal, state, local)
regulations (e.g., Title 49 CFR Parts 171-179, DOE Order 5480.3.

3. Properly completing an Offsite Radioactive Shipment Record (ORSR)
form for each shipment.

4. Notifying Traffic of the following items in advance of shipment:
a. The date the shipment will be packaged and ready for transport

b. The proper shipping name, hazard class, and the United
Nations/North American (UN/NA) number

c¢. The radionuclides and quantity (curies and grams) of material
to be shipped and for fissile material, the fissile class
assigned. to each package.
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d. The number and types of packages used. Each package

description should include the U.S. Department of
Transportation (DOT) specification or Certificate of Compliance
(COC) number, as appropriate, and its size and weight.

e. A1l special considerations such as suggested routings, mode of
transport, special vehicle requirements, safeguards and
security, destination, requested delivery dates, and -any
other pertinent information concerning the shipment.

NOTE: A one.day advance notice of shipment is a minimum requirement
and that special shipments (e.g., exports, exclusive-use, safe
sectre trailer (SST), etc.) require longer lead times. As example,
irradiated reactor fuel shipments require that a physical protection
plan be developed and approved before shipment (49 CFR 173.22(b)).
This may take some time to complete. Another example, a Highway
Route Controiled Quantity (HRCQ) radioactive shipment requires
special routing and the filing of a route plan, as wel] as submittal
of additional information (49 CFR 173.22(c)). The manager who
arranges for the offsite shipment of a HRCQ must provide the
necessary data to Traffic 60 days prior to the first shipment.
Additional guidance is given in Appendix D.

NOTE: Prenotification must be made to the states that shipments of
spent fuel or high level waste pass through, regquiring additional
time. The manager who intends to ship either unclassified spent
fuel or high level radioactive waste offsite must submit the
necessary information to Traffic at least two weeks prior ton the
shipment for concurrence and subsegquent transmittal to DOE-RL.
Additional guidance is given in Appendix D.

Scheduling onsite transportation with Heavy Equipment Operations
from the packager’s site to the 1167 Building of less than truckload
shipments, incliuding Category III quantities of Special Nuclear
Material (SNM). Assure, prior to loading, the transport
vehicle/trailer is visually inspected and the Class A/B preventative
maintenance is current.

NOTE: No SNM can be stored overnight in the 1100 area. Traffic
must be notified in advance of any shipment of SNM to ensure a
timely departure from Hanford. Otherwise, the shipment will be
returned to the shipper until proper procedures are followed.

Scheduling in advance, Category II shipments of SNM through Traffic
to assure availability of equipment and properly cleared drivers.

Scheduling in advance Category I shipments of SNM and "cargos of
opportunity" with Traffic for movement in the SST system operated
by the Albuguerque Operations Office-Transportation Safeguards
Division (ALO-TSD).
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8. Requesting in advance that Traffic schedule commercial carriers to
load exclusive-use or full-load shipments of radicactive materials
at the packager’s site.

§. Delivering the completed ORSR form to the truck driver or train
engineer making the onsite transfer to the 1167 Building or to the
Traffic representative who may witness the loading of an exclusive-
use vehicle at the packager’s site.

107 Inspecting and approving tiedown systems used to secure loads to the
transport equipment. Note that tiedown system approval
responsibilities are shared with other functional groups, depending
on the type of shipment and method of transport.

11. Assuring that transport vehicles are placarded for the appropriate
hazards as required by the regulations (49 CFR 172 Subpart F).

12. Maintaining for at least one year a file of supporting documentation
used as a basis for making the shipment (e.g., current COC, Safety
Analysis Report for Packaging {SARP), etc.). Assure all appropriate
internal procedures reflect the requirements of these documents
prior to making the initial shipment.

3.2 GENERAL PROCEDURE FOR OFFSITE RADIOACTIVE MATERIAL SHIPMENTS

This section describes in general terms the actions required to prepare
radioactive material for transportation offsite. A schematic illustration
of this process is given in Figure IV-3-1.

NOTE: Specific operating procedures prepared and controlied by Process
Engineering shall be followed when preparing a shipment, in addition to
this general procedure.

3.2.1 Definition of Material

Define the material to be shipped in the following manner.

1. &%;t the radionuclides that are present (e.g., 239Pu, 233y, and
Cs).

2. Determine the level of radioactivity present in terms of curies.
If fissile radicactive material (49 CFR 173.403(j)), also determine
fissile quantity in terms of grams. Determine if the material
qualifies as a hazardous substance, RQ, see 171.8 and 171.101
Appendix.

3. Determine if material will be shipped as normal form or special
form (49 CFR 173.403(s) and {(z))}.
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Figure IV-3-1.

Offsite Radioactive Material Shippers Guide.
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4. If normal form, determine the physical form (e.g., solid, liquid,

or gas) and the chemical form (e.g., nitrate, oxide, elemental,
etc.) of the radioactive material.

Determine if other hazardous materials are present or if other
hazardous characteristics are exhibited (e.g., corrosive, flammable
1iguid, oxidizing materials, etc.).

Identify appropriate Aj or Ap values for radionuclides contained.

a. Determine Ay values for radionuclides in special form {49 CFR
173.433, 17%.435).

b. Determine As values for radionuclides in normal form (49 CFR
173.433, 173.435).

NOTE: Tables IV-3-1 and IV-3-2 1ist Aj and A, values for commonly
shipped radionuctides 1in special =~ form and normal form,
respectively.

Determine quantity category. Quantity category is based on the
radionuclides contained, their A; or Ay values as appropriate, and
the number of curies to be packaged in each container (e.g., cask,
box, drum). See the following sections of CFR for the quantities
listed.

o LSA Material, 49 CFR 173.403(n)

0o Limited quantity, 49 CFR 173.403(m) and 49 CFR 173.421-.424

0 Type A Quantity, 49 CFR 173.431(a)

o Type B Quantity, 49 CFR 173.431(b)

o HRCQ, 49 CFR 173.403.(1)
NOTE:  Tables IV-3-1 and IV-3-2 Tist Timiting values for each

category, in terms of curies, for commonly shipped radionuclides
in special form and normal form, respectively.

3.2.2 Shipping Containers, Packaging and Transport

1.

Select a shipping container based on the following considerations:
a. The determinations of Section 3.2.1
b. Need for shielding and/or cooling

€. Size, shape, and weight of material to be shipped
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Coenary | umited | Typea | Types | actviey Wacesia
Quantity?- | Quantity?4 | Quantitys LSAT
Radianuclides s107a, | sa >Ar | 23,000k, | AGHItY Program of

Mam 2.008 8 >8 24,000 N/A

MaAm 0.008 8 >8 24,000 N/A

ec i 1,000 >1,000 30,000 N/A

§Co 0.007 7 . >7 21,000 N/A

¢ 0.63 30 >30 3¢,000 N/A

py 0.903 3 >3 9.000 N/A

2%py 0.002 2 >2 6,000 N/A

tpy 0.002 2 >2 6,000 N/A

gy i 1,000 >1,000 30,000 N/A

242py 0.003 3 >3 9,000 N/A

395 0.17 100 > 100 30,000 N/A

0S¢ 0.01 10 >10 30,000 N/A

M.F.P, 0.01 10 >10 30,000 N/A

my 0.1 100 >100 30,000 N/A

a5 0.1 106G >100 30,006 N/A

3y Uniimited | Unlimited } Unlimited 30,000 N/A

Upnan Unlimited | Unlimited | Unlimited 30,000 N/A

Ygenr <20%) Unlimited | Uniimited | Unlimited 30.000 N/A

Uienn »20%) 0.1 100 >100 30,000 NIA

Utdeciatad) Uniimited | Uniimited | Unlimited 30,000 N/A

NOQOTE: All valves listed are in curies {Ci) unless otherwise stated.

'For mixtures of radionuclides, the most rastrictive values for any one member of the
mixture, establishes the mixture limiting values. [Exceptions, see 49CFR 173.433(b)].

Aall values indicated, limit the activity within a given package.

IFor axcepted instruments and articles see 49CFR 173.422,173.423, 173.424.

Maximum activity values, if exceeded are Type B Quantity.

SPackage contents, restricted by #3ckage Approval Dacuments only {e.g., SARP, COC).

SHighway Route Controiled Quantity (HRCQ) (Minimum values listed).

TNot applicable to special farm materiai,

Table IV-3-1.
Radionuclides

P$83-3228-4

Activity Limits for Commonly Shipped
in Special Form
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Quantity Limited Type A TypeB I.Im-iv S@cifi:_
Category | quantity234 | Quantity2s | Quantitys | HRCQE? Am‘m: sn:: terial
Radionuclides =100, A2 >A 23.000xA, A“i"i'::::i:“m o
Mam 0.008mCi 0.008 >0.008 24 0.0001 mCi/g
M3Am 0.008mCi 0.008 =>0.008 24 0.0001 mCirg
ag 0.06 60 >60 20,000 0.3 mCirg
$0Co 0.007 7 »>7 21,000 0.3 mCig
137Cs am 10 >10 30.000 0.3 mCilg
23tpy 0.003mCi 0.003 >0.003 9 0.0001 mCi/g
23%py 0.002mCi 0.002 >0.002 6 0.0001 mCi/g
2atpy 0.802mCi 0.002 >0.002 6 0.0001 mCi/g
Wipy 0.1mCi 0.1 >0.1 300 0.005 mCi/g
H2py 0.003mGCi 0.003 >0.003 9 0.0001 mCifg
L 0.0% 10 >10 30,000 0.3 mCig
HSr 0.4mCi 0.4 >0.4 1,200 8.005 mCi/lg
M.F.P. 0.4mdCi 04 >0.4 1,200 0.005 mCirg
3y a.1mCi o1 »0.1 300 0.005 mCi/g
35y 0.2mcCi 0.2 >0.2 600 0.005 mCi/g
238y Unlimited Unlimited | Unlimited 30,000 Unlimited
Uinan Unlimited Unlimited | Unlimited 30,000 Unlimited
Uenn <2003 Unlimited | Unlimited | Unlimited 30,000 Unlimited
Ugenn > 2000 0.3mCi 0.1 >0 300 6.005 mCi/g
Ulgenieted: Unfimited | Unlimited | Unlimited | 30,000 Untimited

NOTE: all values listed are in curies (Ci) unless atherwise stated.

*For mixtures of radionuclides, the most restrictive values for any one member of the
mixture, establishes the mixture limiting values. {Exceptions, see 49CFR 173.833(b)}.

2Alt values indicated, limit the activity within a given package.

Svalues shown for solids and gases. For liquids divide vatue shown by 10,
4For excepted instruments and articles see 49CFR 173.422,173.423, 173.424.

SMaximum activity vaiues, if exceeded are Type B Quantity.
Spackage contents, restricted by Package Approval documents only{e.g., SARP, COC).
7Highway Route Controlied Quantity (HRCQ) (Minimum values listed).

85ee A9CFR 173.403(n) for additional specific criteria.
P583-3228-3

Table IV-3-2. Activity &imits for Commonly Shipped
Radionuclides® in Normal Form.
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d. Destination, mode of transport, and consignee’s ability to
handle the receipt of the shipment ‘

e. Availability of shipping containers
f. Regulations found in 49 CFR 173.400-478 and DOE Order 5480.3.

The "Hanford Container Directory" lists containers commonly used for
shipping radioactive materials offsite. Additional guidance on container
selection may be obtained from Traffic.

Containers selected must be either DOT specification containers
Toaded as specified in 49 CFR 173.400-.478 (unless exempted) or
containers approved by NRC or DOE on which there is a current COC,
and for which DOE-RL or WHC has been registered as a user. When
NRC- or DOE-approved containers are used, a thorough review of the
current COC and the associated SARP must be made to identify
authorized contents, unusual packaging requirements, limitations,
and/or administrative controls.

These requirements must be incorporated into appropriate internal
procedures prior to initial use of the container. The above
documentation must be maintained by the shipper for at least
one year after Tast usage.

2. 0btain the container and inspect it. Work procedures, £0Cs, and
SARPs 1ist inspection requirements, as appropriate, and may require
quality assurance/quality control verification.

3. Load the container with authorized contents only. Assemble and
seal the package in accordance with appropriate procedures.

4. Arrange for a radiation survey of the package(s) to determine that
smearable contamination Timits {49 CFR 173.443) and radiation dose
rate Timits (49 CFR 173.441) are not exceeded.

5. Assure that if heat producing radionuclides are being shipped the
thermal 1imits of 49 CFR 173.442 are met.

6. Determine the fissile class for each package based on an appropriate
criticality analysis if packages contain greater than exempted
quantities of fissile material (49 CFR 173.453).

7. Determine the Transport Index for each package as appropriate (49
CFR 173.403(bb)).

8. Mark and label each package as required by 49 CFR 172 Subpart D
and 49 CFR 172 Subpart E, respectively. See Tables IV-3-3 and
IV-3-4 for summary requirements.
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9. Determine category and security requirvements if SNM. {See

DOE Order 5632.4 and WHC-CM-4-33, "Security Manual".)

10. Schedule shipment in advance with Traffic, Transportation, and
Safeguards and Security, where appropriate.

11. Complete an ORSR per instructions found in Part IV, Section 3.3 that
follow. Send the completed ORSR, together with other pertinent
papers or instructions, with the shipment to the WHC shipping
facility, 1167 Building, 1100 Area.

12. Furnish appropriate placards to the carrier (see 49 CFR Part 172
Subpart F) or, if vehicle is equipped with permanent placards,
assure that placards are turned to the proper hazards.

13. Assure that riggers or truck drivers are aware of any tiedown

requirements named in the associated COCs, SARPs, work procedures,
etc. It is the packager/shipper’s responsibility to inspect and
approve securing of all loads to assure tiedown requirements are
met.

3.3 PREPARING OFFSITE RADIOACTIVE SHIPMENT RECORDS (ORSR)

The following instructions are keyed to number blocks on a specimen
copy of the ORSR (Exhibit IV-3-1).

3.3.1 Shipment Instructions Section Completed By Originator

1.

3.

4.

Provide a complete shipping address. (NOTE: Post office box
numbers are not acceptable as an address unless routing is by
parcel post.) The shipment is to be directed to the attenticn of
an individual whose name must appear after the complete address.
Check the DOE Directory of Reporting Identification Symbols (RIS
book) to assure proper address for receipt of materials (usually
different from mailing address).

Check the box identifying the originating contractor.

Indicate if the shipment is prepaid or collect. Recommend the
mode of transport.

Print site carrier’s name, payroll number and vehicle number.

3.3.2 Shipment Description Section Complieted By Originater/Shipper

1.

Check appropriate box to indicate proper shipping name and UN
identification number for each package (e.g., Radioactive Material,
Fissile n.o.s., UN 2918).
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MARKING REQUIREMENT SUMMARY*

PACKAGE MARKING CHECKLIST

o PROPER SHIPPING NAME (e.g. RADIOACTIVE MATERIAL n.0.3.)
o IDENTIFICATION NUMBER (e.g. UN2982)

o CONSIGNEE'S/CONSIGNOR'S NAME AND ADDRESS

o GROSS WEIGHT (IF >110 Ibs (50 kg)

e TYPE A OR TYPE B AS APPROPRIATE

e USA (IF FOR EXPORT)

" e DOT SPECIFICATION NUMBER OR CERTIFICATE OF COMPLIANCE NUMBER
¢ THIS SIDE UP/THIS END UP (WHEN INSIDE PACKAGE CONTAINS LIQUID HM}

*FOR DETAILS SEE 49CFR172 SUBPART D

THIS END UP

EXAMPLE
RECEIVER - TO: CONSIGNOR
ADORESS

PROPER SHIPPING 1, RADIOACTIVE MATERIAL n.o.s.
NAME UN2982

/ ¢
IDENTIFICATION GROSS WT: 155 Ibs
NUMBER

USA DOT 7A

DOT SPECIFICA-— | Soa ™

TION NUMBER OR

RADIOACTIVE MATERIAL N

FROM: CONSIGNEE

— SHIPPER

ADDRESS

CERTIFICATE OF
COMPLIANCE NUMBER

Table IV-3-3.

. DOT HAZARD
LABEL

__ CONTENTS (e.g. ©Co}
ACTIVITY le.g. 2 Ci}

— TRANSPORT
INDEX {a.g. 0.6}

PS8307-37

Marking Requirement Summary.
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LABELING REQUIREMENT SUMMARY*®
1. NO RADIDACTIVE LABELS REQUHMED ON PACKAGES CONTANNING.

+ LIMITED QUANTITY RAM. INSTRUMENTS AND ARTICLES
* LSA MATERIAL BEING SHIPPED EXCLUSIVE USE

2. EMPTY LASELS GO ON EMPTY RAM SHIFMING CONTAINERS

[ ]

LABEL PACKAGE FOR EACH HAZARD CLASS CONTAINED (n.g. RADIDACTIVE, COMMOSIVE)

4. USE DOT APPROVED LASELS ONLY.

5. SELECT PROPER RADIOACTIVE LABEL USING THE FOLLOWING CRITENIA:

WHITE ¢
1, £0.5 mremin AT SBURFACE OF PACKAGE
2. NOT FiSBILE CLASS # DR W
3. NOT HGHWAY ARUTE CONTROLLED QUANTITY

YELLOW H

6.5 mwemviv SURFACE OF PACKAGE

<80 mwemihr BURFACE OF PACKAGE

% 1.0 mremihe AT T METER

. NOT FISSILE CLASS t

. ROT HIGHWAY ROUTE CONTROLLED QUANTITY
., FOR FISSILE CLASS 6. Tz 1.0

LY

YELLOW N -
1. >80 mwamie SURFACE OF PACKAGE
2. >1.0 meewrhe AT 1T METER
3. FOM FSSHLE CLASS 0. TA>1.0
4. FISSILE CLASS W
£, WGHWAY ADUTE CONTROLLED QUAKTITY

R
RACHOACTIVE YELLOW W

6 PROPER DATA MUSY BE ENTERED ON EACH LABEL (a.g. CONTENTS . 23%py; ACTMVITY . 2 Ck TA

7 LABELS MUST 8E PLACED ON OPPOSITE SIDES OF THE PACKAGE N UNCBSCURED POSITIONS.

& APPLY SPECIAL NOTIFICATION LABELS AS APPROPRIATE (o.g CARGOD-AMCRAET ONLY: DANGEROUS WHEN WET, ETC.}

+ *FOR LASELWNG DETAILS 3EE 49CFR172 SUSPART E

P53307.28

Table IV-3-4. Labeling Requirement Summary.
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HIP T OFFSITE RADIOACTIVE SHIPMENT RECORD
com 3.3.1} SHIPPING INSPECTION SECTION - EXTERIORINSPECYION PERMKTTED -
- oy
w
2 m Contractar: 2 stip: [J frepad [ Collect via
KEH
g Address . \_1/ Cl P —gj wHe O Motor-Ral ] Airpsge
5| ey, seate, zip Sita Cammar m ] Excuse C1 Awcargo
& [ oot vah. O Mat
Attgntion: PR No. lvah. No. 3 urssur. (]
Proper Shioping Nam UN Number ; s ZZ.)I For Normal Form
Radioscove Materal, Materal Farm; [J Specal (Al Normai {62} 1dentify:
1. Empty Packages 0 un2sos Latsis Applied Matenal Category Physical Form
2. LowSpecticActwity,nas  [] UM232 Empty O empry T soid O weud [J Gas
3. Limited GuantityL0.8 0O ur2st0 Radicactive LSA 0 LowSpedtica A} | Chemical Form
4. NOS. O una2982 White! [J timited Quanmey Maetai Ot
5. Fisulenos O unaota Yallow O Typea Quant Elemental e
5' special Form, .08 ] unzera Yellow ili al Twosouan ty emental Nitrate
y P Nane yoe 8 Quartity Gther
7. Instruments & Articles g uszem Danger {Air Cargo) Highway Route
a (|
s Secondary Cantrolled Quantty
(43 TYPE PACKAGE ONSTRUCTION FISSILE CLASS SN
[0 strong Tight ] soxrs [ MonFisnite O e [ _ves ] G‘“‘:':d 0
TypeA wood T3 Fissile Sxempt ] Consignes authonzey catve this gty
Loy g T:ms 8 Stanl 0 Fusted g <ter $1g. Securty Sve. Reg, O NA |
. O Fissled iJ Cacegoryl Put>1g [ wooU>ikg [
3 typesi 0O orum
Ly 2 0 TypesiM) O cask O Fasile i ] categaryu SecuntyEscoresReq.  [) __Nat.Rea [
E O other Grams Fissile 0 categoryinl Extarnayi Cask Tamparature 9 Iy [m|
£ § 5 (Max, 122°¢ LTL. 190°F Ex, Usel F
a8 Packaging confarms ta appropriate packaging procagdure D wa [ res | Container anammined: Mo ewidence of aeterroration ar darrage Yas
) = ::%mrlieswnthc.o.‘.;.spa:ka;:ng marking and Ona Ov QA Inspecton Currant [ Yas [J WA Seals required [[JNo Yas
Tab a Hlﬂgfequlflmﬂﬂ 5
3 | Contawner aceeptability documented (net, 74 cert. Cma [T ves Shipoing 0o o Authonizaton No
. =
it & | Mo.Pkgs. | Maodel Package COCSpee. Na. Senal No Seal No, Isotepas CinesPkg T Gr 'We.
o :
(1) P
—— 3.3§2) D PTION SECTION
Ty
3 (Packager may duscribe package (n detal on one of unused lines above) TOTAL
Onginatar's Signature @ Data Grgamzation Camplete Cost Code (inc. end functron)
T on
bl i~
Surtace Dose Race @ Dote Aace at 1 Mater fram Surface | Smearsof Quter Container 2 JTAUCK LOAD OR EXCLUSIVE USE
o | of Package of Package 1 s22 dpm Byrem? ce: [ = 200 mremitr (24 + 8%)
§ O =050r __mremmrws8y) [Js0Sor __mremir(N+BY) | [J 522 dom auemi @5 feet: ] = 10 mremimr N+ BY)
g Additianal Dajp ctiont (inc. Readings on intarnal Packaging) @cab [ <20 mremihr(N+BY)
< AREA RADIATION MONITORING SECTION ar Slespar
< ;
£ Signatun-Ra amitaring gldg. . Survey No, Date
(3.3 4)AUTHORIZATION FOR SHIPMENT AND CERTIFICATION SECTLON
AIRTRANSPORT | Cargo Onty: (] Osagar’ | 7a v T 1. Ltd.Gry. [ 2. Researchor Madicat Dragnoss | Pkg. Oupencians
x | CERTIFICATION » Labels Applied 1 [ 2 5372 [ & Human Medical Research 2
§ This 15 to certify that the above named matenais ar-\ni'{ner!y classified, descnibed, packaged, marked and labeled, and are n pitTTer condition for
£ | transpartatian, aczording to the agplicable faderal, state, tocal and international regulations for the transportation of hazardous matenals.
o
Aythorized Printed
Signature » 3 N Name » ‘ _ Date ’!
(3.3, Sheenoven For orrsire sptent SECTION N
o 8.k No. Qate Shipped E.T.M Aguting . [ wa 3 Placards
= 1 1 ves [[J No
2 | Surveyed 8 Date Appraved for Shipment Date Routs Plan
= 2 Westnghouse Hanfard Company 4 [dves [ nNo

. — — 54.6000-088 (a:88)

Exhibit IV-3-1. Specimen Copy of an Offsite Radioactive Shipment Record

.
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2. Identify material form (e.g., special or normal). If normal form,

10.

11.

12.

the physical and chemical form of the wmaterial must also be

identified by checking the appropriate boxes.

Identify Tabels applied to the package(s) including secondary hazard
Tlabels (49 CFR 172 Subpart E).

Iden?ify quantity category (e.g., limited quantity, Type A, Type B,
HRCQ}.

Identify type of package (e.g., strong tight, Type A, Type B} and
identify the type of construction (e.g., wood or steel box).

Make fissile deciaration by checking appropriate box. If fissile,
check class and indicate total grams of fissile material.

Indicate if SNM is present by checking appropriate boxes. (See
DOE Order 5632.4.)

Indicate if shipment is classified or unclassified and if consignee
is authorized to receive this material. Check if signature security
service is required, indicate criteria used for this determination.
Check if security escorts are required.

Indicate external cask temperature if over ambient temperature.

Answer self explanatory questions and identify shipping document
number and authorization number.

Identify each package and its contents by inserting the required
data. This information must be detailed and complete.

NOTE: The activity in curies must be converted to becquereis for
shipment of radioactive material by air.

Sign and date the form and identify the originator’s organization
and cost code.

3.3.3 Area Radiation Monitoring Section Completed By Radiation Protection

Technologist :

1.

A Radiation Protection Technologist (RPT) surveys each package and
records dose rates at the surface and at 1 m. Shipments with
multiple containers must show highest readings found. Smears are
taken on each package and the data is entered. Packages must not
be released for shipment until Federal standards are met
(49 CFR 173.443 and 173.441).

When truckload or exclusive-use shipments are made, the transport
equipment 1is surveyed and required data recorded. Show actual
readings.




HAZARDOUS MATERIAL PACKAGING Manual WHC-CM-2-14

AND SHIPPING Section Part IV, REV 0
: Page .39 of 47
RADIOACTIVE MATERIAL SHIPMENTS Effective Date August 1, 1988

3. The RPT signs and dates the form and records the survey number.

3.3.4 Authorization_for Shipment and Certification Section Completed by
Certifier

1. If shipment is to be by air, indicate if shipment is authorized for
passenger aircraft and under which criteria it qualifies (e.g.,
Timited quantity, T.I. £3.0, etc.). If not authorized for passenger
aircraft, indicate the "Danger, Cargo Aircraft Only" labels have
been applied.

2. If shipment is to be by air, the package dimensions must also be .

provided.
3. The authorized signature in this section certifies that materials
e are properly classified, described, packaged, marked, and labeled,
- and are in proper condition for transportation all in compliance
hid with the DOT regulations. The authorizing signature must be one of
L a delegated employee who has passed the Certification of Hazardous

Material Shipments course. Retraining in this course is required
every 2 years to retain signature authorization.

(j

" 3.3.5 Approved for Offsite Shioment Section Completed By Traffic

1. Traffic records the bill of lading number, the date shipped, the
I~ ETA, and routing information.

- 2. The 1100 Area RPT signs and dates the form, indicating concurrence
of area radiation monitoring data.

) 3. Traffic indicates whether placards or route plans are required by
checking appropriate boxes.

o

4. Traffic signs and dates the form indicating final shipment approval.

3.4 RADIQACTIVE MATERIAL TRANSPORTED BY THE TRANSPORTATION SAFEGUARDS
DIVISION, U.S. DEPARTMENT OF ENERGY, ALBUQUERGQUE OPERATIONS OFFICE

These operating instructions establish specific practices for the
shipping and receiving of radicactive shipments transported by Transportation
Safeguards Division (TSD) of DOE-ALO.

3.4.1 Responsibilities

The Manager, DOE-ALO, manages the Transportation Safeguards System for
domestic shipments of nuclear explosives, Category I quantities of SNM
(excluding Naval reactor core shipments), classified configurations of
Category II quantities of materig] when requested by responsible outlying
program managers, and any form of 38py in excess of 5 g. This responsibility
is executed by the Director of the TSD.
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The DOE-RL delegated Westinghouse the Operational Contact responsibility
for SST transport between the TSD and Hanford Site contractors. The
Operational Contact shall exercise total control of all TSD movement at the
Hanford Site and shall keep DOE-RL Safeguards Branch informed of all activity.

The following individuals function as Operation Contacts:

o D. V. Kelley, 373-2541
o J. Washburn, 373-2393

¢ C. D. Hansen, 376-745%4

J

Duties of the Operational Contact include the following:

1. Coordinate all SST shipments at the Hanford Site. This includes
preparation, ciassification, and submission of shipment requests
and other communications concerning individual movements directly
to TSD via secure communications with a copy to DOE-RL.

2. Maintain appropriate records of correspondence relating to TSD
services.

3. Submit an annual forecast of Hanford Site SST reguirements to
DOE-RL.

4, Compare the annual forecast to actual and planned use of TSD
services on a guarterly basis for RL information, and as a tool to
evaluate the need to update the annual forecast.

5. Provide assistance to TSD couriers.

6. Provide services defined by the TSD Operating Principles Document

or those dictated by TSD.

3.4.2 General Procedures

The following general procedures shall be observed.

1.

Information concerning movement of TSD vehicles 1is classified
"Confidential-National Security Information" and shall be provided
only to authorized recipients on a need-to-know basis. Personnel
administering the SST at Hanford must possess a Level 2 or 3
clearance and those receipting for material, custody of vehicles
and equipment or shipping material on a courier receipt must be
authorized to do so by TSD upon the recommendation of DOE-RL. The
movement of materials associated with defense weapons programs is
ctassified "Secret-Restricted Data" and must be documented and
handied accordingly.
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2. Personnel who execute Radioactive Shipment Records (Onsite‘(RSRs)

or Offsite (ORSRs)) for the movement of the SST while on the Hanford
Site must hold the proper delegation of authority. Signature
cards for such personnel must be on file with the Contractor
Security Offices.

Shipments in the SST are exempt from "sabotage device/unauthorized
personnel"” searches before loading that are prescribed in DOE
Order 5632.4.

3.4.3 Specific Receiving Procedures

The following specific receiving procedures shall be observed.

1.

Formal notification of all inbound shipments will be sent to the
Operational Contact before the delivery date. This notification
will be received via classified message when the shipper requests
TSD service. The TSD will provide the actual schedule of the SST
and will provide all pertinent information about the shipment.
When the TSD message is received, tha Operational Contact will
advise the DOE-RL contractor representative of the arrival date
and what materials are involved.

Movement of SSTs are classified. Care should be taken to prevent
the dissemination of schedules and changes by unsecured methods.
A classified system established by Security is used to accommodate
communications of schedules and changes.

The SST may arrive after normal working hours. The SST is
authorized to seek safe haven at any government facility and may
come and go without local coordinaticn or documentation. Materials
moved via the SST must meet specific criteria outlined in DOE
Order 5632.4 to be accepted for this method of transportation.
Accountability for these materials is transferred through use of
Form DOE/NRC 741. Material custody is transferred by special
courier receipt, therefore, normal receiving procedures are not
appropriate. The shipments are not stopped at the 1100 Area, are
not received by a Material Function storekeeper, and are not
required to have a radiation survey check at the 1100 Area.

The SST will proceed either to the 300 Area for safe haven in the
308 protected area or to the Plutonium Finishing Plant (PFP)
protected area, depending on who the consignee is and where the
material is to be offloaded or loaded.

When the shipment is consigned to PNL or WHC at the 300/400 Area,
the contractor field representatives will arrange for radiation
survey and personnel for unloading. The WHC riggers move the
materials from the SST to a designated place under escort where
the authorized custodians accept the material.
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3.4.4

When the shipment is consigned to the 200 Areas, there are two
designated points for unloading:

a. Shipment consigned for waste disposal will be off-loaded and
received by burial grounds personnel at the 200 West Disposal
Site staging area. The staging area is a materials handling
area consisting of a large asphalted pad with a truck loading
dock capable of handling three trailers. Trailer-to-trailer
and trailer-to-loading dock operations may be completed at
the staging area. The burial ground manager on duty will
arrange for radiation monitoring, riggers, and burial ground
personne]l as required based on arrival time of the SST.
Close coordination between the SST Operational Contact and
the burial ground manager is essential to maintain effective
utilization of personnel. The SST shipments to the buriai
grounds are infrequent, therefore, must be performed in
addition to other scheduled work and completed within the
shortest possible delay to other activities.

b. Shipments consigned to the PFP will be unloaded at the 2736-1B
Shipping and Receiving Facility. Product handling custodians
must coordinate their activities to allow scheduling of
personnel to monitor, receive, and handle unioading operations.

If no authorized contractor recipients are present, the Operational
Contact may receive material and arrange for temporary custody and
security as circumstances require.

If the SST does not have a return load, the custodian of the
delivered material will execute Form AL-75, "Shipment Certification”
certifying that radiation dose rate levels and removable
contamination are within the 1imits prescribed in 49 CFR 173.443.
A radjation survey must support this certification, 49 CFR 173.441.

Specific Shipping Procedures

The following specific shipping procedures must be observed.

1.

The TSD preplans each of its trips based on the shipper’s request
for services and issues a plan to the convoy leader on or before
departure from the point of origin. The preplan may provide for
transloading and for storage enroute to destination. Changes are
not permitted without the approval of the TSD. Changes in type
and quantity of material, number, type and size of container, and
destination should be scheduied two weeks in advance of loading to
ensure acceptance by TSD.

The packager will perform the fof]owing duties:

a. Prepare the material transfer documents and unclassified "gate
pass"-type of ORSRs before SST loading.
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b. Witness and approve the Toading configuration and the tiedowns.
c¢. Ensure that radiation survey data for packages and vehicle is
entered on the ORSR, and that Form AL-75 "Shipment
Certification” is executed after the shipment has been released
by the Operational Contact and made a part of the shipping
papers.
d. Approve release of shipment to the convoy commander, and
distribute copies of the ORSR.
e. Use a special receipt provided by the DOE courier to document

and transfer custody to the TSD. The TSD two-man rule
requires two couriers to sign every receipt for SNM. Custody
transfer receipts are maintained in the shipment case file.

3. Traffic will perform the following regulatory compliance duties:

d.

Assign a shipment number to the ORSR.

Inspect the exterior of each package to verify that the package
is in good order and properly marked, labeled, closed, and
sealed.

Verify that the packaging meets the applicable regulations for
shipment via the SST and that package data is accurately
entered on the transfer documents and ORSR.

Sign the ORSR in the "“Approval for Shipment™ block.

4. Procedures for requesting transportation services by the TSD via
SST. are found 1in DOE-ALO Order AL-56XA, "DOE Transportation
Safeguards System", and repeated here for user convenience.

a.

The nuclear materials control officers for DOE-RL contractors
must submit a TSD Standard 19-point request for SST services
to the Operational Contact through the appropriate classified
document control channels.

The request must reach the TSO Planning Branch, Albuqueraque,
New Mexico at least 14 days before the requested date of
movement. Emergency requests may be submitted at any time
and the Planning Branch will try to accommodate the request.

A1l requests are classified. Defense weapons material must be
classified "Secret, Restricted Data," and with few exceptions,
the movement of non-weapons material will be classified
"Confidential, National Security Information." '
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5. The TSD Standard 19 point request to be complieted for services
follows:

ITEM INFORMATION REQUIRED

1. Material type (AEC Appendix 74010C, Part 13.F, page 7)

2. Available date and time (do not indicate "as soon as possible").

3. Level of classification and type of information {when appropriate).

4. Transport index per container.

5. High explosive content. Enter net weight and class of explosives
in the shipment. Enter the word "none" if appropriaie. '

6. Consignor (RIS Symbol) and pickup point (location/area/building).

7. Number of containers.

8. Shipment I.D. This shall be the unique identifier formulated by the
consignor or his DOE organization as needed for computerized
recordkeeping.

9. Gross weight per container.

10. Consignee (RIS Symbol) and delivery point (location/area/building).

11, Item common name {when one exists).

12. Composition code {AEC Appendix 7401-C, Part II 13.G., page 7).

13. Deadline delivery date and time (do not indicate "as soon as
possible").

14, Justification for TSD courier safeguarding. Designate the
appropriate category by paragraph number {i.e., l.c., 2.b.) as
specified in Chapter IV of this order,

15. Material gram weight per container.

16. Type container to be used and dimension. Dimensions not required

when this data is available in the pubiications: "Directory of
Packagings for Transportation of Radicactive Materijals" (WASH 1279)
and "Directory of DOE Certificates of Compliance for Radicactive
Material Packaging” however, dimensions must be provided when more
than one container external size is shown in WASH 1279 under one DOT
jdentification or when shown in the TSD maintained document,
"Component/Product Hazardous Material Record.”
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17. Special handling requirements (when temperature control is required,
specify acceptable range}.

18. Budget activity program code.

19. DOE/NRC Form 741 transfer series data is Fecorded in Block 3 of form
when nuclear materials are to be shipped. This can be provided
orally subsequent to initial input.

The planning branch, TSD, will review the request for transportation

services and schedule movement of the material as close to the requested
dates as the availability of personnel and equipment will allow.

3.4.5 Shipping Papers

Public Law 86-710 and 49 CFR 173.7(b) exempts DOE-couriered shipments
in the SST from commercial shipping paper requirements that describe the
hazardous material being transported. For internal control purposes however,
DOE issues a Courier Receipt that, together with Nuclear Material Transfer
Documents, serve as shipping papers, all of which are classified. An
unclassified "gate pass®-type document will record the radiation survey to
allow the SST to exit from protected areas. A standard ORSR form will serve
that purpose when properly executed.

The following instructions are keyed to numbered biocks on a specimen

~. COPY of the ORSR (Exhibit IV-3-2). These forms shall be prepared for each

shipment offered for movement.

1. The Shipment Instruction Section is to be completed by tha
Originator.

a. Enter the words “See file (#___ ) and assign a file number.
b. Check box for originating contractor.
c. Check box for DOE vehicle.

2. The Shipment Description Section is completed by the Originator.
a. Check box for Radioactive material, n.o.s, UN 2982.
b. Identify labels on containers.
c. Identify quantity category (e.g., Type A, Type B, etc.).

d. Check normal form or special form as appropriate. Disregard
physical and chemical form questions.
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SHIPMENT INSTRUCTI CTION
SHIP TO: OFFSITE RADIOACTIVE SHIPMENT RECORD
- EXTERIOR!F&FECTION PERMITTED =
& | Company l.a z ) 3
2 ‘ = ontractor: - Shig; Prepaid O colleex Via:
e PNL KEH WH
g Address SEE FILE (# ) 0 ] C MotwrRail [ aiPsgr.
g City, State, Zip Site Carrier D Excl, Usa D Air Cargo
) O opoEven T mail
Attention: FRNo ] Veh. No. UPS Sur.
Prgper Shipping Name UN Number , (‘2-% For Normal Form
Radioactve Material, Maternial Form: [  Specral (A1 Narmal (A2) Wentify;
1. Empty Packages O un2g08 Labeis Applied Materal Category Physical Form
2. LowSpecific actwity,nos [ unz91z  {[TJ Empty [ empty O seid [ wquid [J Gas
3. timeted quary 0.8 O uwnzso R;:aoa'mve S8 3 LowSpecitic ACCITSA) | chemical Eorm
2 Whit "
4. NOS. UN 2082 Yellou @ 0 umited Quanty Metal Onide
5. Fusilen.os, M un29ig Yeliow i O Type AQuantity Elemental Nitrate
& Special Form, nos. 0 un2g7s Type d
7. Instruments & Articles O una2gn None L1 Typed Quantny Qther
E- ) Ganger {aar Cargo) O] Highway foute
. [J Secondary | Controlied Quantity
TYPE PACKAGE NSTRUCTION FISSILE CLASS SN ACCOUNTABILITY/SECURITY CONTRY
T strongTight O BoxFa 3 Nonfusie O ne O Yes O casited O unclass:fied
£ Typea O wood [] Fusile £x [ <igr Consignee authorized to receiv, qty O
0O Types O stee O Fusies $1g. Security Sve. Reg. @ na [
O Categoryt o
O] TypeBiw 0 orum 0 Fasien PuEU>1g O NU 1xg O
z 0 Type B O casc O Fasiten [0 categoryni Securny EstorsRea [ Not.Req (]
= [0 Other Grams Fissile [ categoryin ExternalCoc: Temperature {2 p) NA O
g 2.e {Max, 122°ELTL, 180" F Ex_Use %
g Packagm‘qcioniurm:m appropriate packagmg p; dure [ A [ ves | Contamner examined: Noevidence of deterigration or damage T ves
w | Compiies with D © T packag:ng marking and Qa Inspecion Current [] ves [ Nia Seatsrequired [JNo [ Yes
Z | 1abeling requirements Ona [ ves
Z | Contamer acceptability documentecinc: 74 cer®: O [ ves | Shpping Doc. Authorization No
E o Pkgs Model Package COC'Spec No Ser:al No. Seal No isotopes CurreuPy T.0. Gr Wt
(2.5) SEE_ATIACHED LISTING
N’
SHIPMENT DESCRIPTION SECTION
{Packager may descnbe package in dezai on one of unused lings above) TOTAL
Ongmator's Signature Date Organization Complete Cost Code (inc. enc function)
Surfzce Dose Rate Dose Rave at 1 Meter from Surface | Smears of Outer Container TRUCK LOAD OR EXCLUSIVE USE
= of Patkage @ of Package [ =22 dpm Byiem? Surface: [T = 200mremir{N+87)
H DO s050r__mrentudfi+8y) [J=050r__mremmv(N+8Y) | [ 522 dpm avemi @6 feet: [J s 10 mremmr N+ BY)
g Addrional Data and Instrucions (inc, Readings on Internal Packaging) ®@Cab [Js2.0mremmriN-8Yy)
< & TON orSleeper
‘f Signature - Radiation Monrtoring Bidg. . Survey No Dare
AUTHORIZATION FOR SHIPMENT AND CERTIFICATION
AR TRANSPORT o Only: [J Danger | Passenger: D 1. Led. Qty. D 3. Research or Medical Diagnosis | Pkg. Dimensions
= CERTIFICATION » 4.3 JLabels Applied D 2. 53T B &, Human Medical Research
E This 5 to certify that T above named materas are properiy classified, described, packaged, marked and tabeled, and are 1n proper condition for
& | transportation, according to the applcable federal, state, local and internaticnal regutations for the transpartation of hazardous materials.
Y { Authonzed Printed
Signature b 4.b Kame » Date »
S APPROVED FOR QFFSITE SHIPMENT SECTION
u | 8.k No. Date Shipped £ T.A Royting O wa Placards
& [ yes [ Mo
E Surveyed By Date Approved for Smpment Date Route Plan
Westinghouse Hanford Company 5 yes [Jno
g

54-6000-088 {4/88)

Exhibit IV-3-2. Specimen Copy of an Offsite Radiocactive Shipment
Record for Safe, Secure Trailer Shipments.
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e. Identify package types (e.g., strong tight, Type A, Type B,
etc.). Indicate type of container construction (e.g., wood,
steel).

f. Disregard fissile class and SNM questions.

g. Identify security requirements.

h. Indicate externq] cask ?emperature, if above ambient.

i. Answer questions as appropriate. Provide shipping document
number and authorization number.

j. Enter words "see attached listing."

k. The manager of the group packaging the material or the
manager’s delegate signs and dates form and enters complete
cost code information.

3. The Area Radiation Monitoring Section is completed by the Radiation
Protection Technologist (RPT).

a. The RPT surveys each package and records dose rates at the
surface and at 1 m. Shipment with multiple containers must
show highest readings found. Smears are taken on each package
and this data is entered. Packages must not be released for
shipment until Federal standards are met (49 CFR 173.443 and
173.441).

b. The RPT signs and dates the form and records the survey number.

4. The Authorization for Shipment and Certification Section is
complietaed by the Certifier.

a. Disregard air certification questions.

b. The authorized signature in this section certifies that
materials are properly classified, described, packaged, marked
and labeled, and are in proper condition for transportation.
The authorized signature must be one of a delegated individual
that appears on a list of approved signatures maintained by
Traffic for employees who have passed the "Certification of
Hazardous Material Shipments" course.

5. The Approval for Offsite Shipment Section is completed by Traffic.
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HAZARDOUS MATERIAL PACKAGING Organization Procurement and
AND SHIPPING Materials Management
TITLE: APProved/:ié?/, Ag{//
SHIPPING AND RECEIVING HAZARDOUS D. K. GQui
MATERIAL IN THE 1100 AREA Procurement an Mater1als Mgmt

1.0 PROCUREMENT AND MATERIALS MANAGEMENT AS SHIPPER/RECEIVER FCR BOE-RL

The WHC Procurement and Materials Management function (PMM) s
responsible for checking and verifying material shipments before they leave
the Hanford Site to assure compliance to Federal regulations. This function
is also designated "shipping agent" for other Hanford Site Contractors, in
the offsite shipment of hazardous materials other than radioactive materials.

As the shipper for DOE-RL or agent for other contractors, PMM will

' perform the following tasks:

1. Receive shipments of hazardous materials or shipments requiring
special handling from the packager’s site to the 1167 shipping
facility at the request of the packager. Only those packages
accompanied by the Offsite Radioactive Shipment Record (ORSR),
Uniform Hazardous Waste Manifest (UHWM), or Hazardous Material
Shipment Record (HMSR) form which has been completed, signed, and
certified that the package is in proper condition for. transportation
offsite will be accepted for onsite pickup and delivery to 1167.

2. VYerify the radiation survey data recorded on the ORSR are correct,
or that the HMSR or UHWM has a radiation release.

3. Inspect the exterior of the package visually and verify the package
is in apparent good order, the packaging data have been correctly
recorded on the ORSR, UHMWM or HMSR, the delivery address on the
address Tlabel 1is appropriate for the mode of transportation
selected, and the package is properly closed and sealed.

4. Analyze the data on the ORSR, UHWM or HMSR and verify that the
material, as packaged for offsite shipment, meets the applicable
reguiatory requirements for the packaging, marking, and labeling
of such material and 1is, therefore, 1in proper condition for
transportation via the mode selected.

5. Arrange with the packager to correct any nonconforming detail of
the shipment. Document minor exceptions internally after
resolution. Issue a Variance Report for more serious infractions
or persistent minor exceptions citing exceptions to the packager
with a copy to DOE-RL Projects Management Division (DOE-RL PMD)
after correction has been made.
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6.

10.

I1.

12.

13.

14,

15.

Select mode of transport to accommodate the type of material to be
shipped and, if possible, the desired delivery date.

Provide temporary storage in the 1167 Buiiding for other than
exclusive-use shipments of hazardous materials awaiting transport
inbound or outbound.

Prepare shipping papers {e.g., bills of lading, air bills, etc.)
in accordance with applicable DOT and DOE directives.

Schedule commercial carriers to lcad, other than exclusive-use
shipments of hazardous materials, at the 1167 Building and elevate
packages to the carrier’s equipment. The carriers will secure the
Toads for shipment.

Schedule commercial carriers to load exclusive-use shipments of
hazardous materials and/or Category II quantities of SNM at the
packager’s site. Traffic will inspect and approve tiedowns.

Assure that vehicles are placarded for the appropriate hazards, as
required by regulations.

Process and ship packages daily if they are received at the PMM
shipping facility in the 1100 Area at the times shown in the-
following scheduie:

Scheduie for Shipments with Normal Handling

Routing Due _in Shipping

United Parcel
Ajr Freight
Motor-Freight (Tess than truckload)

NN N
*s % 4@
OO0
o0 O
=T o

(1
.m.
.M.

Notify the consignee, via teletype, of the shipping date, routing,
carrier and estimated time of arrival (ETA). Foliow the progress
of the shipment enroute, expedite delaying factors, and apprise
the consignee and originator of revised ETA, if necessary. Confirm
actual delivery date and apprise DOE-RL PMD Management of that date.

Notify DOE-RL PMD of the shipment on the day it Tleaves the Hanford
Site and provide DOE-RL PMD with copies of the bill of lading, the
ORSR or HMSR, and the teletype to the consignee.

Traffic will return to the originator, copies of the ORSR, UHWM or
HMSR, complete with any data added by Traffic, regarding the
shipment.

Inspect packages for regulatory compliance prior to loading onto
the safe secure trailer (SST).
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16. Maintain on file, the Bureau of Explosives Pamphlets 6, 6A and 6C;
and other guidance for developing blocking and bracing pians used
in rail shipments. Also see tiedown guidelines found in Appendix C
of this manual.

17. Secure export Ticenses, book space, and prepare documentation for
shipments to be exported from the United States. Input information
into the International Nuclear Materials Tracking System at Oak
Ridge National Laboratory (ORNL}, as appropriate.

18. Maintain on file all Certificates of Compliance . (COC) covering
containers used by Hanford Site contractors. Verify prior to
shipment that a certificate is in force and that the package
presented for shipment meets its provisions. Distribute copies to
users. Verify that the Hanford Site contractor is using a
container registered with the NRC (if container is under a NRC-COC)
or DOE before first use.

1.1 EXCEPTIONS TO THE PMM FUNCTION AS SHIPPER/RECEIVER FOR DOE-RL

1. Pacific Northwest Laboratory (PNL) is authorized to arrange for
offsite shipment of PNL private materials that are of an
experimental nature. The conditions and limitations for this are
specified in PNL-MA-81, "Radioactive Material Shipping Manual."
A1l DOE-owned material goes through Traffic.

1.2 SHIPPING, TRAFFIC, AND RECEIVING OPERATIONS

In performance of the PMM shipping and receiving duties for Westinghouse
and cther Hanford Contractors, Traffic works closely with Material Management
to assure an efficient operation. The Material Management responsibilities
in performing its part are defined in the Material Distribution Manuail,
WHC-CM-2-2, and will not be repeated here.

The Material Management and the Traffic groups of the PMM function are
responsible for performing the following functions:

1.2.1 Shipping

1. Requests the Radiation Protection Technologist (RPT) to survey the
radioactive material packages(s) and the delivery vehicle at the
1100 Area shipping facility. The RPT will confirm the radiation
and contamination levels of the package(s) and sign the ORSR.
For exclusive-~use shipments loaded in the outer areas, the exterior
of the vehicle is surveyed at the 1100 Area prior to departure
offsite.

2. Weighs the package(s) when necessary and records the weight on the
ORSR and HMSR, as appropriate.
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3. Inspects the package(s) for evidence of damage.

4, Calls the offsite Hazardous Material Specialist (OHMS), Traffic,
to inspect the package{s), review, and approve the shipment.

5. Obtains the prior shipping papers from Traffic.

6. Loads the shipment into/onto the carrier’s equipment secures the
driver’s signature on tihe shipping papers, then furnishes
appropriate copies to the driver.

7. Provides locked temporary storage in the 1100 Area for other than

exclusive-use shipments of radioactive materials awaiting offsite
transfer.

1.2.2 Traffic

1.

5.

Determines the mode, rcuting, ETA, and special handling
requirements. Issues special instructions to the carrier to assure
safe, secure transport within the framework of various reguiations.
Special considerations suggested by the contractors will be
accommodated, when feasiblie. If considerations as suggested cannot
be accommodated, Traffic will make proper arrangements with the
originator and carriers.

Prepares the shipping papers for delivery to the carrier in the
1100 Area.

Performs shipping functions 1 and 2 above when outbound truckload
or exclusive-use shipments of empty containers or radioactive
materials stop at the 1166 Buiiding for inspection and survey.
Secures the driver’s signature on the shipping papers and furnishes
him with appropriate copies.

Performs the following tasks on the day the shipment Teaves the
Hanford Site:

a. Notifies the consignee, by teletype, of the shipment, name of
the carrier, and ETA.

b. Notifies DOE-RL PMD of the shipment and provides copies of
the bill of lading, ORSR or HMSR, and the teletype to the
consignee.

c. Sends the originator copies of the ORSR or HMSR compiete with
data added by Traffic regarding the shipment.

Follows the progress of outbound shipments, expedites delaying
factors, and verifies the shipmeni was delivered to the consignee.
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10.

Notifies appropriate parties of final deiivery date, as well as
any deviation from the ETA.

Maintains an inbound and outbound log book from which shipment
control numbers are assigned. Completes the entries with delivery
information after the shipment arrives at its destination.

Makes progress checks on incoming shipments when information has
been provided by the consignor or consignee.

Notifies Receiving and others with a need-to-know when a shipment
is enroute to the Hanford Site and its ETA.

Develops, coordinates, and administers activities according to
this manual.

Coordinates and approves offsite shipments of hazardous materials.
This involves interpreting Federal regulations, inspecting
containers tendered for shipment and their associated shipment
documentation {ORSR, UHWM, HMSR), reviewing container
authorizations, and scheduiing carriers.

1.2.3 Receiving

1.

Accepts delivery of all inbound hazardous material shipments (except
exclusive-use (fulil-load) shipments) transported by commercial

carriers that are consigned to DOE-RL contractors.

Requests a radiation survey in each incoming radioactive material
package and carrier vehicle to ensure it is free of significant
surface contamination. For exclusive-use shipments, only the
exteyior of the vehicle is surveyed the 1100 Area shipping/receiving
facility.

Escorts exclusive-use (fuil-load) shipments directiy to the
consignee’s dock after the RPT survey at the 1100 Area
shipping/receiving facility. Processes receiving papers upon
verification of package count and condition.

Identifies each inbound shipment with a control number obtained
from Traffic.

Prepares a receiving report for each inbound shipments and inspects
packages for evidence of damage.

Provides temporary, locked storage in the 1100 Area for other than
exclusive-use shipments, pending onsite delivery.

Arranges for temporary clearance of carrier personnel making
delivery onsite beyond project barricades.
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8. Ensures that only Level 3 cleared employees are assigned to
receiving, transporting, and escorting shipments of SNM. Arranges
Patrol escort of SNM as reguired.
9. Prepares and issues an RSR to forward radioactive material shipments
to onsite consignees.
10. Notifies the contractor’s source and SNM representative upon receipt

of this type of material at the 1167 Building. Notifies the
consignee when the shipment is ready for dispatch from the 1100
Area for final onsite delivery.
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COURSE 0059 - CERTIFICATION OF HAZARDOUS MATERIAL SHIPMENTS

COURSE OUTLINE

I.
II.
ITI.

V.
v.
VI,
vII.
VIII.
IX.

Introduction
Resource documents used in making hazardous material shipments
Service organizations:

Traffic Department
Packaging Development

How to use Title 49 CFR Parts 171, 172, & 173

Requirements of DOE-RL Order 5480.1 Chapter III
Workshop--preparing Offsite Radioactive Shipment Records (ORSRs)
Workshop--Preparing Onsite Radioactive Shipment Records (RSRs)
Workshop--Preparing Hazardous Material Shipment Records (HMSRs)

Examination

PRIMARY COURSE OBJECTIVE

Provide training in the Department of Transportation "Hazardous Material
Regulations”, as required by law, to those who certify the compliance
of Hanford hazardous material shipments. The main focus will be on the
proper preparation and release of radiocactive material shipments. Re-
certification will be required every two years. :

SECONDARY OBJECTIVES

1.

2.

The student will understand the reasoning behind the establishment
of the regulations, historical background, scope, etc.

The student must recognize the primary resource documents used in
making hazardous material shipments. They must know where the
reguiations exist, the general content of the reguiations, and how
to use the documents properly.

The student must know whom to turn to if assistance is needed in
interpreting or appiying the regulations. Each Hanford Contractor
has service organizations who provide this service. The student
must know how to interface with these organizations.
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4. The student must become familiar with the ' Department of

Transportation "Hazardous Material Regulations" found in Title 49
Code of Federal Regulations, Parts 171 thru 173, They must know
what kinds of requirements are in the document, how to use the
document, and understand their responsibility for compliance.

The student must be familiar with the requirements found in DOE-RL
Order 5480.1 Chapter III "Safety Requirements for the Packaging of
Fissile and other Radiocactive Materials" and understand their
responsibility for compliance.

The student must understand the unique terminology used in the
packaging and transportation of radioactive materials (e.g., normal
form, special form, Type A, Type B, Highway Route Controlled
Quantity, etc.).

Given sample data concerning materials to be shipped, the student
must be able to follow procedures and apply the regulations to
properly classify, describe, package, mark, and label the material
for shipment; placard the vehicle; and document the shipment on a
shipping record.

The student must be familiar with the shipping papers used at Hanford
for hazardous material shipments, and if given sample data, properly
complete each form in compliance with the federal regulations.
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COURSE 0065 - HAZARDOUS WASTE SHIPMENT CERTIFICATION

COURSE OUTLINE

I.
IT.

II1.

V.

Course Introduétion

Non-Radioactive Dangerous Waste Management

A.
B.
c.
D.
E.

Introduction to applicable regulations

Waste identification and designation

Generating facility management
Waste packaging and shipment

Exercise

Hazardous Material Release Reporting

m O O o I

Hazardous material releases
CERCLA reportable releases
WDOE reportable releases

SARA reportable releases

Exercises

Other Environmental Reporting

A.

*

m O O W

SARA hazardous materials inventory
SARA toxic chemical release report

Waste minimization

‘Generating/TSD Facility report

Exercise

Mixed Waste Mdnagement

A.
B.

Introduction to mixed waste (MW)

Scope of DOE-RL MW Management Directive

WHC-CM-2-14
Appendix A

A-3 of A-7
March 20, 1989

Manual
Section

Effective Date



0579

7 7

!

HAZARDOUS MATERIAL PACKAGING Manual WHC-CH-2-14

AND SHIPPING - Section Appendix A
Page A-4 of A-7
COURSE OUTLINES AND OBJECTIVES Effective Date March 20, 198%

C. Action planning for the segregation of MW from HLW, TRU, and LLW

D. Management of- MW consistent with non-radiocactive hazardous
waste management

E. Summary
VI. PCB Management
Introduction to PCB’s
WHC PCB management
Compliance with 40 CFR 761 requirements
Overview of facility PCB management systems

PCB management system responsibilities

- m O O W >

Summary of inspections, records, and reporting
VII. Preparation and Shipment of Hazardous Waste

A. Introduction to applicable regulations

B. Instructions for using 49 CFR 171-173 & 178

C. Sample cases

D. Summary

VIII. Summary and Preparation for Test

PRIMARY COURSE OBJECTIVE
At the completion of this course, the student will have a working
knowledge covering the fundamentals of non-radioactive dangerous waste,
mixed waste, and PCB management. Re-certification is required every
year.

SECONDARY OBJECTIVES
At the completion of this session, the student will be able to:

1. List the major sets of regulations concerning management of
hazardous waste. :

2. List the dangerous waste characteristics regulated in washington‘

State.
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3. Identify information for, and complete a Disposal Analysis
Request form.

4, Define RCRA/WDOE waste numbers assigned in the waste designation
process.

5. Identify waste management and accumulation requirements for a
generating facility under Washington State Taw.

6. Assign accumulataon dates to hazardous/dangerous waste.

7. Identify requirements for management of unknown waste.

8. Read and interpret the disposal analysis letter instructions
for packaging, Tlabeling, markind, and {transportation of
hazardous/dangerous waste.

9. List packaging requirements for "Lab Packs."

10. Differentiate between the three regulatory classes of empty
drums.

11. Complete a Uniform Hazardous Waste Manifest.

12. List the waste acceptance and return criteria at the Non-
Radioactive Dangerous Waste storage facility (616 Bldg.).

13. Identify a hazardous material release and 1list internal
remediation and response actions.

14. Identify and differentiate between CERCLA, WDOE, and SARA
reportable releases.

15. List SARA hazardous materials inventory reporting requirements
and identify reportable items.

16. List SARA toxic chemical release reporting requirements and

' identify reportable items.

17. List regulatory requirements and recommended methods for waste
minimization.

18. List information reported to the State in the annual
Generator/TSD facility report.

19. Identify mixed waste management requirements for generating

- facilities under DOE-RL directive.
20. List mixed waste storage area inspection requirements.
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21. Identify mixed waste management activities.
22. List mixed waste segregation and certification requirements.
23. List PCB container marking and labeling requirements.
24. Identify PCB storage area requirements.
25. List criteria for use of PCB equipment/systems at a facility.
26. Identify information for the completion of a Uniform Hazardous
Waste Manifest.
27. Identify marking requiréments for a given container of waste.
28. Identify labeling requirements for a given container of waste.
29. Identify information for the completion of a Hazardous Waste

sticker.
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COURSE 060401 - NUCLEAR MATERIAL CUSTODIAN TRAINING

Prerequisite: Nominated by manager, and 3 or 5 Clearance.

This is the formal training required as certification for Safeqguards approval
as a Nuclear Material Custodian. The course requires an end of course
examination completion with 80% accuracy. - Annual re-qualification is
necessary to maintain continuing certification.
e AT ke ] .

This course is directed to the.%ﬁpervisory or technical personnel who are
responsible for activities involving the storing, processing, or transfering
of nuclear materials.

The main objectives are to train the custodians in the methods used for the
control and accountability of nuclear materials and their requirements and
responsibilities for implementing those methods.
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HAZARDOUS MATERIAL PACKAGING Organization Procurement and

AND SHIPPING

Materials Management

TITLE:

Approved by

SHIPMENT EXAMPLES

1.0 HAZARDOUS MATERIAL SHIPMENTS

The following examples illustirate the steps used 1in preparing a HM
shipment. To assist in the examples, a small portion of the 49 CFR 172.101
Hazardous Materials Table is reproduced here in Table APP B-1-1. A1l column
references in the exampies are to Table APP B-1-1, where applicable. Each
example includes a completed HMSR form (Exhibit APP B-1-1, APP B-1-2) with

oxthe specific data.

LD
TABLE APP B-1-
o TJAL 1-1
w EXCERPT FROM
49CFR 172.101 HAZARDOUS MATERIALS TABLE
i,
P (2) (3} (3a) {8) {5)
Packaging
e €y o]
Identi- Specific
.., lazardous materials descriptions fication Label(s) ruquired require-
__and proper shipping names Hazard class number {if not excepted) Exceptfons ments
L
Sodium, metal or metallic Flammable solid unt428 Fflammable solid & None 173.206
77« (RQ-1000/454) . Dangerous when wet
Sodium potassium alloy (1iquid) Flammable solid UNi422 Flammable solid % Nona 173.206
(RQ~1000/454) Dangerous when wet
Sodium potassium alloy (solid) Flammable solid uni1a22 Flammable solid & Hone 173.206
(RQ-1000/454) Dangerous when wet
Denatured alcohoi Flammable liquid NA1986 Flammable liquid 173.118 173.125

1.1 EXAMPLE I -- Offsite shipment of a sodium-bonded, double-welded,
stainless steel capsule containing structural specimens for irradiation.
Sodium (40 g) is used as a heat transfer medium. Assume truck transportation.

1. Determine the proper shipping name (Column 2), the hazard class
(Column 3) and the identification number (Column 3A). Example:
Sodium, metal (or Sodium, metallic); Flammable solid; UN1428.
Hazardous substance determination from 172.101 Appendix: 10 1b RQ.
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2. Determine the required packaging from Column 5. Column 5(a)

references any applicable exceptions. None is listed for sodium.
Column 5(b) references specific requirements for the HM. Those
for sodium are given in 173.206. 173.206(a) states: "Metallic
sodjum or potassium... must be packaged as follows...". Further
search takes us to 173.206(a) (10}, which states:

"Tubes of stainless steel, or other metals of equivalent
strength and nonreactivity, having sealed, welded end
caps, and containing not more than 50 grams of metal.
Authorized only for metallic sodium, metallic Tithium,
metallic potassium, and sodium potassium alloy. Each
tube must be enclosed within a secondary sealed metallic
tube and further enclosed within strong tight outer
packaging."

Strong tight packaging is so designed and constructed and its
contents so limited that under conditions normally encountered
during transportation:

--  There will be no significant release of the hazardous materials
to the environment;

--  The effectiveness of the packaging wiil not be substantially
reduced; and

-- There will be no mixture of gases or vapors in the package
which could, through any credible spontaneous ‘increase of
heat or pressure, or through an explosion, significantly
reduce the effectiveness of the packaging.

Strong tight containers may be made of many different materials,
e.g., cardboard boxes, sealed tin cans, etc., as long as the
finished container meets these criteria.

Determine.the Tabels required. Column 4 shows that both FLAMMABLE
SOLID and DANGEROUS WHEN WET labels are required on the package.
One of each is sufficient, and they must be placed near the proper
shipping name marking on the package.

Determine the markings required on the package. Marking should be
done with 0.5 in. high letters.

-- 172.301 states that the package shall be marked with the proper
shipping name and the identification number (preceded by UN
or NA, as appropriate). For the shipment use SODIUM, METAL
{or SODIUM METALLIC), UN1428. .

-- 172.306 states that the package must be marked with the name
and address of the consignee or the consignor, as appropriate.
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5. Label, mark and address the package(s) as directed above.
See Figure APP B-1-1. ’

* 6. Determine the vehicle p]acardiﬁg requirement. (See 172.504.)
FLAMMABLE 3OLID placard is required for this sodjum shipment.

7. Fill out and complete the Hazardous Materials Shipment Record. See
Exhibit APP B-1-1. Remember, the information supplied here is
used by Traffic (in the case of offsite shipment) to fill out the
shipping papers.

8. Arrange transportation. Advise driver and furnish placards unless
the truck is permanently placarded.

Note: Other problems may occur when making HM shipments.
Inspection of the 49 CFR 172.101 table from which Table APP J-1-1
and 172.101 Appendix table shows the sodium classified as hazardous
substance in addition to being a hazardous material, and has a
reportable quantity (RQ) of 10 1b or 4.54 kg. The amount of sodium
shipped in this example is only 40 g. Had it been 10 1b or more
the letters RQ would also have to be entered along with the proper
shipping name on the package and on the shipping papers,
172.203{c}(2).

1.2 EXAMPLE Il -- Onsite shipment of two 55-gal drums of denatured alcohol.

Flash point, 50°F. Assume truck transportation.

1. Determine the proper shipping name (Column 2), the hazard class
(Column 2) and the identification number (Column 3A). Example:
Denatured alcohol, Flammable Tiquid, MA1986. Hazardous substance
dete¥migation from 172.101 Appendix table: not Tisted, no RG
involved.

2. Determine the packaging requirements (Column 5). Exceptions
[CoTumn 5(a)] exist and are defined in 173.118. These exceptions
do not apply, however, since they deal in quantities much smaller
than those involved in shipment or with a flash point of 73°F or
higher. Specific packaging requirements [Column 5(b)] direct us
to 173.125, which states: ™....alcohol, n.o.s., which is classed
as flammable Tiquid, must be packaged as follows: (1} In containers
as prescribed in 173.119(a) and (b)." Both references provide for
either a 17E or 17C drum {49 CFR 178.115 or 178.116).

3. Determine the labels required. Coiumn 4 shows that a FLAMMABLE
LIQUID label must be affixed to each drum. 172.406{a) requires
that this label must be affixed to the package near the marked
proper shipping name. One label is sufficient so Tong as no
radioactivg material is present and the package has volume less
than 64 ft°, 479 gal, [172.406(3)].
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4. Determine the markings reqguired on the package. Marking shall be
done with 0.5 in. high Jetters.

¥
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FROM:
SHIPPER
TO: '
RECEIVER
PROPER SHIPPING
™~ NAME AND sz
() IDENTIFICATION —
NUMBER S~ SODIUM, METALLIC
LY UN 1428
o3
b,':‘.
.
Ty
e

®

. DANGERQUS %

PLACARDS:

REQUIRED ON ALL
FOUR SIDES OF VEHICLE

FLAMMABLE
ﬂ snun it

o
o

78804-143.3

Figure APP B-1-1. Package, labeled, marked and addressed.
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BHIP_TO. HAZARDOUS MATERIAL SHIPMENT RECORD
. {HMSR)
'r.s Company Qnginating Facility Qriginater Signature Date
= ALL GONE LAB 306 3
| Adares Building ~n — XX/XX/XX
2 mmescrvn wmave. | Aw—300— [emow Glwsc Dk Dew  Dlomen———
% City, Stats, Zip X OFESITE ONLY: sHtp: K3 PREPAID [ cowLeeT
@ ANYWHERE, XX 12345 via: [ Parcel Gost 1 air Parcet Post ) Erasght (RaitfTruck)
Awenuon 3. UE E} Air {Passanger) {3 Air (Cargo) {Cost Cocn:yCTRE] WAZWAP
CONTAINERS /PACKAGING CONTENT DESCRIPTION
Aumper ol Twoe | DOT $oac prckge &"F',:—‘q‘ﬂ E“;‘:‘,'fi‘ Sen 49 CFR 172.10112) Hazardous Mutsris! Table
1 | oo | 158 | exdes2® |1 caPSULE 4p 1S SODIN, KETAL
BOX 40g Hazsrd Claes:  FLAMMABLE SOLID
SODIUM UN/NA No.: UN 1428
List Secondery Hezarts: NONE
List Labels Reg'd/Applied FLAMMABLE SOLID and
Proper Ship Rama!
= Hazerd Class:
=)
& UNINA No.:
§ Litt Seconcery Hezarde:
g . List Labeis Reg'd/Applied
% Proper Ship Nama:
g Hersrd Claes:
h::') UN/NA No.:
List Seconcery Harsrds:
List Labeis Req’d/Appliad
Tomt No, Contasinert Grens We of Shi 1 ity Placard: R ired I??nmy Proparty Control or Rewrn Grdsr No.!
. © 1 ;. FLAMMABLE W seplicavis}
s L SULIR= WHC~B3~XXXX
Materisl in #: 5 onginat H m Yes D No Describe frrurnal e
Contingr freg of detsrioration or dymage’ @ Yot ﬂgg S@;Uﬂ IH ngl E !El DED SSI GBESHI E
Contmner acceosthility documaented: m Yo
Material 13 petkaped, sesisd, marked and PACKED IN VERM
iabetied 10 meer DOT raquirements @ ve ) 154 BOX
RADIATION Survey No, Date AM Sipnature Print Name

RELEASE | XXXXXX XX/XX/XX ‘}w = XX XXXAXXXXXXX

CERTIFICATION .
This is to cartify that the above named materials ars properly classibed, dincribed, This shipment it within ths Limita-

CONTRACTORS packaged, marked and tabeled and are in propar condition for transport sccording tions prascribed for:
0 4 ki i f t1on <
CERTIFICATION to the sppheatie reguiations of the Department of Teansporation Dp‘.m, Dmh na

Authorazing Signatere: ( Mﬁ prnttvame XX XXXXXXXX _~  Dace: XX/XX/ZXX

FOR OFFSITE SHIPMENTS —~ ADDITIONAL APPROVAL REQUIRED
B.k. No. Date Shippad £TA Routing Spacial Conicierations

WHC

TRAFFIC

WHC Trathe: WHC Shipping:

C4- KUN=BAA { it} )
WLLE CCVERNUENT PANTING OFFICE 187 = 30111

Exhibit APP B-1-1., Hazardous Materials Shipment Record.
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-- 172.301 states that the packages shall be marked with the
proper shipping name and the identification number. From the
above steps, these are: Denatured alceohol, NA1986.

-- 172.306 states that the package must also be marked with the
name and address of the consignee or consignor, as appropriate.

tabel, mark and address the packages as directad above. See Figure
APP B-1-2.

Determine the vehicle placarding requirements (172.504). No
placarding of the vehicle is required since the two drums of aicohol
weigh less than 1000 1b [172.504{(c)(1)]. Alcohol weighs 6.8 1b/gal;
therefore 55 gallons weighs about 375 pounds. Allowing about 40
1b for an empty drum, each drum of alcohol weighs a maximum of 415
1b, or 830 1b total for two drums.

Complete the Hazardous Materials Shipment Record using the above
data. See Exhibit APP B-1-2.

Arrange transportation.
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Figure APP B-1-2. Package, labeled, marked, and addressed

FROM:
SHIPPER

TO:
RECEIVER

R S PROPER SHIPPING
DENATURED ALGOHOL NAI® NAME AND ID NUMBER

DOT SPECIFICATION
IDENTIFICATION STAMPED
EMBOSSED ON BOTTOM OF
DRUM BY MANUFACTURER

PLACARDS: NONE REQUIRED FOR THIS SHIPMENT

- 78804-143,2
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Exhibit APP B-1-2. Hazardous Materials Shipment Record.

e

SHIP TO: HAZARDOUS MATERIAL SHIPMENT RECORD
A= - I {HMSR)
.l; R . . CGnginating Facitlty Qriginagor Signaturs o] 1: ]
e Z
al| *adem CRE—— Bulicing 324 Ll e XX/XX/XX
§ BLDG, 4983 L] a0 Terom: @0 wee el T Y p—
£ v suw Ze OFESITE_ONLY: swip:  [J PREPAID 3 couLecT
@ 400 AREA _ via: J Parest Pout ] air Parce Post O Fraight (Raid/Truck}
ArennionT J.B. OOE 3 airte v Ll air icarge) Cast Code: LICABLE
CONTAINERS / PACKAGING CONTENT DESCRIPTION
Rumberofl  Tvpe | 0OT Suse o fackae Q;%:—‘! &:‘P‘:“;‘ Ses 43 CFR 172.0011c} Hazardous Materiad Tatle
2 DRUM 17¢C 65 GAL |55 GAL | 415 1b§ Proper ship Name: DENATURED ALCOHOL
Herard Ctase: FLAMMABLE LIQUID
UNMNAano: NA 1986
List Secondary Hezsrde:  NONE
List Labmis Rey'dsapplisd FLAMMABLE LIQUID
Proper Ship Name:
s Hazard Class:
& UN/NA Now:
§ List Secandary Hazsrde:
3 List Labeis Req'd/Appiled
-
E Proper Ship Naema:
n_s_; Huzard Clas:
a:’ UN/NA No.:
Lirt Secondary Mazsrde:
List Labeis Req'd/Applied
Total No. Containers Grom Wt of Shigment Idenuity Placsrds Required: Idenufy Property Control or Asturn Qrder No.:
NONE {if spplicabie}
2 830 1bs * 3 A
2 4.
[»] Internal P ging
Materist in manufscturers anginal container; (X ym [ No
Container fre of duerroration or damage: (X1 vas . 110 GAL DENATURED ALCOHO!L IR TWO 55 GAL PRUMS
L& ility o vted: X Yes
Maternial is packaged, sesied, marked and
lsbaifed to meet DOT requirsments m Yas
Survay Na. Daws AM Signsture Print Name
RADIATION
ReLsase | yyyxax XX/XX/XX 3’\'\\-\ A XX _XXXXXXXX
CERTIFICATION
B This 15 1o cortify that the above named maresinls are proparly claseified, descrioed, | Tht shipment 35 withie the Limita-
CONTRACTORS packaged, marked and 'abelad and are In propar condition for ng tons prescribed for:
. h o —
CERTIFICATION 10 the appticable regulations of the Department of Tramporanon D?.::?z" Dif,’é',';n HEY Yy
Authorizing Signature: —ﬁ)—‘!—— ——— Print Name 55 $S5S5533 Oare: xxlxx/xx
FOR OFFSITE SHIPMENTS — ADDITIONAL APPROVAL REQUIRED
8,L. No, Date Shipped ETA Routing Special Cantiderations
Q
WHEC i
<
=
= WHC Tratfic: WHC Shipping:
L2 O TR T S

LA GOVERNMENT PONTING OFFICE 1T = 500. 111
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1.0

1.1

1.2

RADIOACTIVE MATERIAL CHARACTERIZATION

The ﬁhipper must properly describe the radioactive material on the RSR
for shipment. This includes: [See 49 CFR 172.203(d)]

0 cr?per Shifping Name, Hazard Class, ID Number and Quantity (Wt.,
ol., etc.

Radionuclides packaged (Sr-90, Am-241)

Physical and chemical form {solid, oxide)

Activity in each package (Ci)

Labeling (White-1, Yellow-II, Yellaw-III)

Transport Index (TI = 1.0)

Fissile class (I, II, III)

Container used (Certificate of Compliance ID Number)

Other information

OC00O0O0OOLUO0O

Considering the large number of radionuclides, there could be almost
endless combinations of shipment/package possibilities. Fortunately,
the number of radionuclides normally shipped at Hanford is only a small
fraction of those possible, and the number is still further reduced
when the specific nuclides shipped at any one facility are considered.

This Appendix discusses radioactive material characterization for
shipments. The Glossary, Appendix E, defines radioactive material for
both onsite and offsite shipments.

RADIOACTIVE MATERIAL WITH OTHER HAZARDOUS MATERIAL PROPERTIES

In some cases, radioactive material may be associated with other
hazardous materials either in chemical combination or as a mixture.
The presence of these secondary hazards must be addressed in the
shipping papers. Modified packaging and labeling may be required. A
list of these hazardous constituents are given in 49 CFR Part 172 or
in EPA 40 CFR 260-265. Radioactive wastes containing hazardous
constituents are termed "mixed wastes" and require special treatment in
handling and shipping. (See WHC-EP-0063, Hanford Radiocactive Solid
Waste Packaging, Storage and Disposal Requirements).

RADIONUCLIDES AND THEIR ACTIVITIES

Each radicactive shipment description must include an estimate of the
total activity as well as a list of the radionuclides involved. The
originator of the shipment must supply this information since he
presumably is most familiar with the material. Several methods for
the estimation of activities are available. For example:

] Radioactive counting methods that identify and measure radionuclide
disintegration rates in a sample.
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0 Computer programs relating the irradiation history and radicactive
decay of the material. FFTF Core Engineering generates these
programs to identify nuclides and their activities in FFIF fuel
assemblies.

0 Calculations based on physical weight, chemical and isotopic
analyses, and specific activities of the radioisotopes. Table
APP C-1 shows some exampies of piutonium feed materials for FFTF.
Simi1ar]data could be developed for other source, feed, and product
materials.

0 Calculations from unshielded exposure rate measurements of
irradiated material at a specific distance and an assumed average
spectral energy of the radiation giving the dose rate. Accuracy
of this method is relatively poor compared to those above, but in
some cases the only choice available. Table APP C-2 gives some
dose rates at one centimeter and one foot from some unshielded one
curie radionuclide sources. Inciuded along with this table are some
exampie calculations.

(] Calculations based on exposure through shielding when the
composition and thickness of the shielding, as well as the energy
of the principal emissions are known. This is the least accurate
method.

For onsite and offsite movement, radionucTide must %' ciearly
identified by symbol and isotopic weight (e.g., 9Pu 235y, or Pu-
239, U-235), If fissile material is being descr1bed the mass of
material present is as significant as its activity in curies. The
number in grams must also be indicated to assure compliance with
criticality requirements.

1.3 UNITS OF RADIOACTIVITY

The activity of a RAM shipment must be expressed in units of curies,
millicuries, etc. The following 1ist shows a few of the more widely
used expressions of activity and their acceptable abbreviations, as
well as some conversion factors.

1 curie = Ci = 3.7 x 1010 dps* = 2.22 x 1012 dpm™*

1 millicurie = mCi = 3.7 x 107 dps = 2.22 x 10° dpm

1 microcurie = uCi = 3.7 x 104 dps = 2.22 x 106 dpm

1 nanocurie = nCi = 3.7 x 10 dps = 2.22 x 103 dpm

1 picocurie = pCi = 3.7 X 10-2 dps = 2.22 dpm
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1.4

* dps = disintegrations per second il dpm disintegration per minute

ACTIV UNIT ,
Multiply no. of ———> by —————> to obtain no. of
to obtain no. of < by < Divide no. of
curies 103 millicuries
curies | 106 microcuries
curies 1012 picocuries

Al11 radioactive material shipments transported by air, whether domestic
or international, must comply with the International Air Transport
Association (IATA) Dangerous Goods Regulations. The IATA requires all
activities be expressed in the International System of Units (SI) as
well as the more traditional units. The traditional and SI units are
compared in Appendix E. (See International System of Units).

QUANTITY CATEGORIES

The amounts of the radionuclides to be shipped in a given package
must be compared with the A} and Ay values assigned for each of the
radionuclides given in 49 CFR 173.435. Applying the specific
multiplication ' factors (1/1000, 1, 3000) to these A; and Ap values
gives the quantity ranges for these radionuclides to be shipped,
defines the quantity categories involved and further decides the type
of container to be used. Tables APP C-3 and APP C-4 show the quantity
values for Special Form (Aj) and Normal Form (Az) respectively.

1.4.1 Treatment of Unknown and Mixtures of Radionuclides

The estimation of activity for a shipment of unknown and mixed
radionuclides requires special attention. Directions for these
situations are given in 49 CFR 173.433. For example, consider the
following use of the unity rule or the sum of the fractions rule:

EXAMPLE: Assume a normal for mixture of 0.001 mCi of Pu-239
and 0.04 mCi of U-233. Can this mixture be shipped as a Timited
quantity?

First determine the ratios of the activity for each
radionuclide present to its Ap/1000 value allowed for a Timited
quantity. Limited quantities (Ap/1000) for Pu-239 and U-233
separately are 0.002 mCi and 0.1 mCi, respectively. The
calculated ratios then are: 0.001/.002 = 0.5 for Pu-239 and
0.04/0.1 = 0.4 for U-233. The sum of these ratios is 0.9,
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which is less than one (unity). Therefore, this mixture can
guatify as a Timited quantity with all the rights and privileges
of a Timited quantity.

Additional directions for this example and other situations are given
in 49 CFR 173.433. ’

1.5 OTHER TABLES
Table APP C-5 shows the specific activities of the radionuclides.

Table APP C-6 gives the activity-mass relationships for depieted,
natural and enriched uranium.
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CURIE AND ISOTOPIC CONTENTS OF SOME TYPICAL
FFTF PLUTONIUM FEED MATERIALS
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_ TABLE APP C-1
CURIE AND ISOTOPIC CONTENTS OF SOME TYPICAL FFTF PLUTONIUM FEED MATERIALS

Specific FFTF Type Pu High Expos Pu High Expos Pu
’ Activity 12% Py-240 17% Pu-240 19% Pu-240

Isotope (Ci/g Iso) wt/fr Iso Ci/lsa wt/fr Iso Ci/lso wt/fr Iso Ci Iso
Pu-238 - 16.8 0.00046  0.008 0.00241 0.040 0.00197 0.033
Pu-239 0.0617 0.8681 0.054 0.7906 0.049 0.763 0.047
Pu-240 0.227 0.1166 - 0.026 0.1678 0.038 0.195 0.044
Pu-241 { ) 114.0 0.0129 1.471 0.0306 3.488 0.028 3.192
Pu-242 0.0039 0.00189  0.00001 0.0087 0.00003 0.0117  0.00005

TOTAL + 1.558 3.616 3.316

(Ci/g Pu) :

(Ci/g Pu) 0.087 0.128 0.124

fwt = weight, fr = fraction, Iso = Isotope.
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TABLE APP C-2

1. GAMMA DOSE RATES FROM VARIOUS ISOTOPIC SOURCES™
2. SAMPLE CALCULATIONS - ESTIMATION OF ACTIVITY

* Health Physics Handbook, 0SP 379, General Dynamics,

Fort Worth, Aprii 1963.
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TABLE APP C-2
1. GAMMA DOSE RATES FROM VARIOUS ISOTOPIC SOURCES

Isotopic Half-Life Energy in MEV Roentgens Per Hour Per Curie
- (Percent Abundance) At 1 CM At 1
%ﬁ%%§§ 2.69 d 0.4118(95), 0.676(0.82), 2,480 2.65
1.089(0.16)
As-76 26.5 hr,  0.55(41), 0.64(8), 1.20(9), 2,300 2.46
1.4(.08), 2.05(1.6)
Br-82 35.9 hr. Many up to 1.5 14,600 5.62
Co-58 71.0d .81(100)1.62(0.5) *(14) 5,300 5.67
Co-60 5.25 yr. 1.17(100}, 1.33(100) 12,800 | 13.69
Cs-137 30.0 yr. .562(82) 3,100 3.31
Cu-64 12.8 hr. 1.34(.05) *(100) 1,140 1.22
Fe-59 45.1 d 1.10(57), 1.29(43) 6,800 7.28
e WL g0t sy, 2san e
Hg-203 47 d 0.279(83) 1,100 1.18
1-128 25 m 0.46(16), 0.54(1) 450 0.48
I-130 12.5 hr.  0.41(23), 0.53(100), 0.66(100) 12,000 12.84
- 0.74(69), 1.15(29)
I-131 8.04 d 0.08(2), -0.28(5), 0.36(80), 2,500 2.41
0.64(9), 0.72(3)
Ir-192 74.4 d Many up to 0.6 5,000 5.35
K-42 12.5 hr. 1.53(18) 1,520 1.63
Mn-52 5.7 d O;Zg§§00), 0.94(100), 1.45(100), 18,700 21.08
Mn-54 291 d 0.84(100) - 4,700 5.03
Na-22 2.6 yr. 1.28(100), T(89) : 11,600 12.41

A
s d
Chr
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Isotopic Half-Life

1. GAMMA DOSE RATES FROM VARIQUS ISOTOPIC SOQURCES

TABLE APP C-2 (Continued)

Foot”
Na-24
Ra-226
Ta-182
Tm-170

In-65

15.0 hr.
1590 yr.
111 d
127 d

245 d

Energy in MEV Roentgens Per Hour Per Curie
(Percent Abundance) At 1 CM At 1
1.37(100), 2.06(100) 18,700 20.01
.186 (5.7%) 8,440 9.03
Many up to 1.219 5,690 6.13
0.084(3) and Bremsstrahiung from 40 0.04
=(0.87, 0.97 Mev)
1.11{(45) *(2) 2,800 1.93
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2. SAMPLE CALCULATIONS
ESTIMATION OF ACTIVITY

A useful rule of thumb will give the activity of a source of gamma radiation
to within +20% (for photon energies between 70 keV and 4 MeV), if the exposure
rate and distance from the source are known. The activity (in mCi) may be
calculated from the following formula:

- X i
A gEF at a distance of 1 ft

where:

A = Activity (mCi)

£ = Energy (MeV)

X = Exposure rate (mR/h)

f = Fraction of disintegrations resu]ting in photons of energy E

If the source emits photons of more tham one energy, the activity due to
each one must be separately calculated and summed in order to determine

total activity.

X{mR/h
6 (Ef)

When distance is expressed in cm rather than ft, the expression becomes:

. X
A = 5500 (EF)

If the radiation measurement is not made at a distance of 1 ft or 1 cm, use
of Inverse Square Law will allow this expression to apply to a source of
radiation from any distance. (Correction for distance must be made first.)

X;  (dy)?

2
X (dl}
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2. . SAMPLE CALCULATIONS (Continued)

Example 1

Calculate the activity of an unshielded source of Co-60 that reads 13.8 mR/h
at 1 ft.

Co-60 emits 2 photons per disintegration:

1 = 1.17 (100% abundance)
2 = 1.33 (100% abundance)
X « 13.8 mR/h at 1 ft

13.8
A = B[(1.17)(1.0) + (1.33)(1.0)]

= 0.92 mCi

This activity value is within 20% of the actual activity of this sample,
which is 1.0 mCi.
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2. SAMPLE CALCULATIONS (Continued)

Example 2

Caiculate the activity of an I-131 source that reads 2.2 R/h at a distance
of 1 cm.

I-131 emits photons of 5 separate energies:

0.080 MeV (2.6% abundance), Ef = .080 x .026 = .002
Py '
o 0.284 MeV (5.4% abundance), Ef = .284 x .054 = 015
3 0.364 MeV (82.0% abundance), Ef = .364 x .82 = .299
e 0.637 MeV (6.8% abundance), Ef = .637 x .068 = .043

0.723 MeV (1.6% abundance), Ef = .723 x .016 = .012
™~
e X = 2200 mR/h at 1 cm
e : 2200

A = 5000[(0.002) + (0.015) + (0.299) + (0.043) + (0.012)]
(o)
s 2200

= 1854

= 1.19 mCi

As in Example 1, this calculated activity is within 20% of the actual sample
activity of 1.0 mCi.
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TABLE APP C-3

Spacial Form Oniy
Activity Limits for Radionuclides in Special Form.
{All values in curies [Cl) unless otherwise stated.)

Element & stomic Limited qty* Tyme A T Highway Roure
Rechomolide symbol el {£Ay1.0001 T w‘;:‘rv mmm,
229 um {83) 1.0 Z1,000 ———— | 31,000 =30K
228p, Actinken {89) £0.01 =10 >10 = 30K
10545 Siver {47 £0.04 e | £40 40 =30K
Mompg | Sver (47— | x0.007 <7 »>? =21
Mg | Siver (47) ——eereme | 201 =100 >100 = 30K
241 pmee Ameriolum (95} £0.008 =8 - >8 28K
2435, Amticium (95} £0.008 13 > 24K
37as {CompiUncomgl —— | Argon (18) ——————n— | 1.0 £1.000 ———e | >1,000 =30K
#Var Uncomp)————— | Argon (18} ———mee | £0.02 £20 >20 =30k
AUar (Comp) e | Argen (18} e | £0.001 1.0 — .0 =X
Tias Arsenic (33} 21,0 —— | 51,000 e | >1,000 £30K
Thp, Arsenic (33} =0.02 =20 »20 E30K
Téas Arsenic (33} 20.01 =10 >0 =30K
Tias — Arseric (33} 0.3 £300 >300 30K
2Miar A (1) 0.2 =200 >200 ZI0K
My | Gold M) 0.2 %200 >200 30K
Wy | Gadi7m x0.03 =30 >30 30K
198 e | QoI (78] e | 2004 — e | 24D 40 30K
| Gelt M =0.2 £200 >200 230K
By e | Bt (B | %004 e | x40 >0 =30K
133y, Backam (56} =0.04 =40 240 30K
M0y e | Bedum (58} £0.02 =0 >20 =30K
788 ————rere—reeee | Borylliam 4} =03 £300 >300 30K
208y Dot (83) %0.005 £33 > =18
0 e | Siemath (B3) £0.07 =10 »10 =30K
21091 ek} .3 %0.1 =100 >100 30K
212y e | gt (83) ————— | x0.008 =0 - ] 18K
248y, Beckelum 197} 1.0 £1,000 —rmeeee | 31,000 230K
L Beomine (35) %0.07 =70 >70 =30K
82y, » 38) £0.008 F e P13
g Carban [8) %0.02 20 >20 30K
1a¢ Carbon {8) =1.0 £1,000 —u | »1,000 0K
45¢, G 120 £1.0 £1,000 —————— | 1,000 =30K
47cs ¢ 120 £0.02 %20 >20 230K
10804 Casmium {48) =1.0 £7,000 ———————e | >1,000 T I0K
118mcy “n £0.03 £3% »30 =30K
15¢g & s 50.08 e | x80 | >80 Z30K
1380, e | Gl (551 0.1 =100 | >t0 30K
iy e | Covium (B8} 0.3 =300 >300 30K
Y3y i e e [ Caluen (B8} £0.06 =00 = 30K
Aoy | Cerlowm (BE} £0.01 =10 »10 30K
24961 e | Calomium (88) ———— | £0.002 %2 »2 z8K
280C] cmeee . | Calfernium (38) ——— | %0.007 =7 >7 21K
B | Colttornium (98} — | <0002 %2 »2 8K
My Chiosing (17 | =03 — £300 >300 =30
] Chlacine (171 %0.01 =10 >10 30K
2420 Curlum (981 %0.2 =200 >200 30K
M43¢m  —— | Cutum (98} ————— | <0.00% =9 >89 =27
2800 e | Curiom (98} 0.0 =10 >10 230K
2450n  — | Cuium (98} —— | z0.008 <8 >4 z 1
248Cm e | Curtumn (88} —————— | xD.008 =6 >8 z18K
8600 ———————————— | Cobeit (27— | x0.005 =B >6 =1BK
57€0 mmmece o | Cobeit 27) £0.08 =90 >80 =30K
ey | Cobait 27} 1.0 51,000 ——————— | >1.000 = 30K
Sicgy Cobat (27} £0,02 %20 >20 = 30K
600 e | Cobelt 27— | x0.007 =7 >7 =2
Bligr o Cheomium {24) 0.8 =€00 >800 =30K
1280 | Cesium {EE) %0,04 S40 >40 z 30K
103 e . 1 Cosium {551 1.0 £1.000 —— { »1,000 30K
134mc, Casium (55} =1.0 21,000 ——nn— { >1,000 =30K

*Valuss givan for solids and gases only, for iiquids divide value givan by 10 or divide the A4 value by 10,000,
**For shipmants solaly within the United States the Ay valus is 20 Ci for americium and plitonium contsined in Am-Be or Pu-Be

NAULIoN sources of in nucisar-powerad pacemakers,

PERAOR-130
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TABLE APP C-3 (Continued)

Special Form Only
Activity Limits for Radlonuciides In Special Form. [All values
in curies {Ci] unises otherwise stated.) (Continued)

Eloment & stemis Liwitosi gty Ty A Troe s Highway Fes
Raslanuciide symbel pfeirioy 15 A1/1.0000 (sn.?" ”r;a.,;" mmm
134cy = Casium (B8 0,01 10 >10 30K
138, Cosium (58} 1.0 51.000 —————e | >1,000 =30
138¢y Cosium (B8) e | 0,007 27 >7 21K
137¢cy Canlum (58) £0.03 <30 >30 230K —————
e, Copper (20 50.08 =80 >80 230K ——————
87cy Coppar (29 0.2 £200 >200 TIOK
168py yopr 1] 50,1 2100 >100 30K
1680y Dy s (083 £1.0 £1,000 ———e | >1,000 ®30K
160e, Erblum (88 $1.0 £1,000 ———s | >1,000 ®30K
17t Ertykam (68 =0.08 =50 >80 230K
182mey, & =<0 %0.03 %30 >30 =30K
152gy & [{5] =0.02 =20 >20 =30
154¢, & 5] =0.01 510 >1g =30K
188g, & 52) 0.4 <400 >400 =I0K
8¢ Fluscine (9 %0.02 %20 >20 =306
82rg bram (20 0,008 =8 >8 216K —
5Gyy on (209 1.0 £1.000 >1,000 =300
E0py from (280 50.0% 510 >10 30K
LI/ N el {31) 0.1 <100 >100 =30K
68as Golem (37) =0.02 =20 >20 =300
Tga Gallum {31} 0,007 =7 >7 22—
153q4 e (71 0.2 <200 200 T3I0K
168y Gacelinkan (64} 0.3 %300 >300 30K
g, G 132 =0.02 =20 20 =30K
Tge 3 =1.0 31,000 —— | >t.000 2308
£ yirogen {1} + + + +
181 Hatriam {720 0,03 %3 >3 20K —
197myy Mereury (80} 0.2 =200 >200 30K
19Ty Marsary (80§ =02 5200 >200 =30K
203449 Maseury {80 %0.08 =30 >80 230K
168y, H N =0.03 %30 >30 230K
12 e s | racine (32 <0.08 550 >80 230K
128 e | Taeting (BB 1.0 21,000 ~—— | >1,000 230K
2% e | oie B %0.04 540 40 =30K
2% e " lodioe (BT =1.0 £1,000 ————eee | 1,000 ————— | za0x
B e ] e (2D =004 =40 >40 30K
1BY e | tpee (53 0,007 <7 >7 221K
B | lode {83 0,93 230 >30 z30K
Y e ] g (53 £0.008 8 ] 24K
1 e | Lol (53} 0.0t 210 »10 230K
M e | it (4 £0.03 =30 >30 230K
113y Il (48) 0.08 =60 >80 30K
1oy, Irnctharm (484 50,03 =30 >30 =30K
115myy Incilum (490 0.1 %100 >100 230K
190y, Iriioam {TTY =0.01 =10 >10 =30K
192y st (77) 0.02 <20 »20 230K ——————
Ty Iridiawe (77 20.01 =10 >10 = 30K
42 P 1} ] $0.0% =10 >0 =30K
A3 L (1% £0.02 £20 >20 230K
BBy (Uncempl —————— | Krypron (30 0. £100 —————ree | 3100 30K
Bty (Comp) Keypoon (300 =0.003 =3 >3 T
3Byep 41 Krygnen (36 1.0 21000 ——— | >1,000 = 30K
B6xr (Comep) Krypean (38} 50,008 =8 >5 =18k
87xr (Uncomel Krypton (36} 50.02 20 >20 230K
37 (Compi Krypton (36} =0.0008 %0, — | 0.8 =1.800
140, Laenh [t.7)) 50.03 =30 >30 =30K
LSA (Low Specific Activityl | Ses 173.403 (n} -
1Ty L 17 =03 £300 cmmmm——— | >300 =30K
MEP. Mixed fisglon 50.0% 210 >10 =30K
By (12 =0.008 58 >6 =19K

*Valuss given for solids and gases anly, for liquids divide value given by 10 or divide the Ay value by 10.000.

1+See tritlum.

PSB40S3-111
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TABLE APP C-3 {Continued)

Special Form Only
Activity Limits for Radionuciides in Spacisl Form. (All veiues
in curies [Cl] unisss otherwise stuted.) (Continued}

- Highway Routa
Rectmmiive symiso! mwam m.’-'é'm “':“':r" 1"‘;“.1rv [3,000 x Aq or 30K)

520 L [F1] <0.006 %5 — >B 18K
Bt [ 25 =0.02 =70 >20 =I0K
S L [#2.1] £0.008 %5 >B5 18K
L Moty “2 —— | =04 =100 >100 30K
iy Nitrogen (7] ———_ | £0.02 =20 »20 =30K
Ly Sedium {11) %0.008 =8 >8 24K
24y, Sodkimn (11) | x0.008 =5 B 18K
Wiy, Niobium {41) EN0 —— 51,000 imnna | 31,000 30K
b RNickhon (41) —— | £0.02 =20 »20 30K
L2 Mickium {41 =002 =20 >20 230K
14754 Nesdymium {80) 0.1 £100 »100 230K
oy Noad 80 %0.03 =30 >30 30K
By Nickel {28) ——— | £1.0 r——reeeee | 57,000 = | 31,000 =30K
Lo ] Niokel {Z9) 210 —— 51000 e | 31,000 EI0K
6y e | Nkl (20— | 0.0 =10 >10 = 30K
2314 e | Noptuniom (93] ——een— | %0.005 <6 >8 z18K
230y Nepwunium {#3) 0.2 =200 >200 30K
.y | Csrmian (78 =0.02 =20 >20 230K
Wige o (1] 0.8 =800 5000 30K
191M0e O 78 0.2 =200 >200 =30K
18304 o 178 0.1 %100 >100 30K
32 ! 118 =0.03 %90 >30 =30K
230p, » 91— =002 =20 >20 30K
Z31p, [ () £0.062 &2 52 0K

2y ’ 9%} =0.1 =100 >100 30K
L] — l PYEY - 1) =0.02 =20 >0 =30K
210 e | madl (B2} - | Z0.1 =100 >100 30K
2ipy Laad (82} e | 50,006 =8 >4 = 19K
103pg » s £1.0 £1,000 e | >1,000 30K
Oy e | Pladm: (48} | 501 =100 >100 =30K
147 ppm, Prameshien (87) 500 ——— | 1000 ————— | 31000 =308
1499, ’ (1] =0.9 =100 >100 30K
210po » L 7] 0.2 =200 >200 230K
142p, Prassadymium (58) —— | £0.01 =10 >0 30K
143p, - o 8 — | 0.3 =300 >300 =30K
191p, [ 78 0.3 5100 >100 30K
s ] L s 0.2 £200 >200 =30K
197y m %0.3 =300 >300 = 30K
1¥7py ” on =0.3 =300 >300 =I0K
200y ) %0.003 =3 >3 =K

2%, L (L ] %0.002 =2 >2 28K

240p, Platanium {04) 0,002 =2 »2 =8K

241py Phmoninm {94) TE10 ———a | 1000 e | >1.000 30K
22p, ’ (54) £0.003 =2 >3 — =

223p, [ ] £0.06 <B0 >80 30K
224py [ ] %0.008 =6 >8 18K
28, [ ] =0.0% =10 >10 30K
228¢, [ m %0.01 =10 >10 =30K
ins Publdiurn (37} =0.03 <30 >30 =30K
L Y Publdiem (37} £0.03 =30 >30 =30K
0 Prsisidum (37} uLH : ULt ULH =30K
Ko (Nat) Rubidium (37) uLH uLHt ULt 30K
188q, Rhenlum (75} 0.1 =100 >100 T30K
157p, n s} uLH ULt uLH x£30K
188p, [ 75 0,01 =10 = | »10 30K
Re (Nat} ——— e | Aheniumn (75} ULt uLtt ULt = 30K
103may, Rhodium (45} =1.0 51,000 —————= | >1,000 230K
105qn Rhodium (45} =0.2 =200 >200 =30K
222n . | Radon (88) 50,01 =10 >10 =30K
97y R o) [44) £0.08 - =80 >80 30K

*Valuas given for solids and gasss only, for liquids divide valus given by 10 or divide the A4 value by 10,000.
**For shipments sclely within the United States the A4 value is 20 Ci for amaricium and plutonium contsined in Am-Be or Pu-Be

nautron sourcas or in nuciear-powerad pacemakers.
+HUnlimited.
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. RADIOACTIVE MATERIAL CHARACTERIZATION Effective Date March 20, 1989

TABLE APP C-3 (Continued)

Form Only
Activity Limits for Radionuclidea in Special Form. (AN vaiues
ity curies [Cl] uniess otherwise stated.) (Continued}

- Tlemant & somin Limitnd aty* Tree A aty Type B aty Highwey Rowte
I """"‘""‘""‘"" amber t5A1/1,0000 (=Aq} DA (amm
193py Ruthonium (448} <0.03 =30 >30 30K
108y Fuchanium {44} £0.02 520 >20: 30K
108py Pusthenkam (449 %0.01 =10 >18 P —
i5g Sulive {18 1.0 %1,000 ——e—— | 51,000 ——] 2K ——
122y A {87} £0.03 =30 30 ZION e
1245y A 87} 20,008 =3 >6 218K e
1294y (81} 0,08 <40 >40 ZI0K ——
i85y Scandlum (21} 0.008 =8 >8 R24K  ——
ATge Soandium (21} 0.2 %200 »>200 T e —
i Algy Scoumaluen {21} 0,008 =5 > P L —
T5se - s 34 £0.04 %40 »40 Z30K ———
M | Geen (14 0.1 =100 >100 BI e
< 147y L] uLe uLHr ULt 2K, —
3 51y, Samanium (82 1.0 51,000 ——— | 51,000 — 30K ————————
N 1 e e | Samasium {82 203 2300 >300 230K
113g, Tin (504 20,08 s60 >60 = 30K
1y e | TIn (30 101 =100 >100 =30K
3 12844 Tie (504 s0.0 10 >t0 30K
Bmg, st 38 $0.08 =30 >80 =306
- 88y, s [k ] 20.03 £30 >30 230K
BTmy, 3 (am £0.08 =80 . >80 P
8%s, 3 0.1 =100 >100 . F R —
haS g, 39 20,01 <10 >10 23N e
e, ¢ {38 =0.01 %10 >10 ZION e
T P 92g, 1am =0.01 10 »10 [V, ™ S ——
T (Unoomp) ———————ee | Trithasm (1) =20 =1.000 ~———— .00 ————— T AOK  m—
T (Comp) Teithm (1) 20 51,000 — ] 1000 —— i | EIOK e
o T (Acuvesed lumineus paint) | Tritham (1) =20 21,000 —————ee | 51,000 ——— ] 2K ————
T (Abserisd on ol —— | Tritum (1) <20 21,000 ————— | 31,000 —— ] EIOK e
— T (Tridetod wattth—namee | Tritham (1) e | <0.1 CLMP e | £1,000 e | 31,000 —eememerere | 230K e
0.1-1.0 G e
1.0 CUBIF —rmmme
o T [other formml ———— | Trithm (1} 0.02 =20 >20 - =300
182y, T = £0.02 | =20 >20 30K
e 1L —— e R N =0.02 =20 »20 30K
M, T a0 $1.0 = 21,000 ———— | 31000 ——————— | x30K
g T 4N £0.008 6 >8 18K
FTmry, T 43 =10 £1,000 ——eeee | 31,000 —— | =30K
L1 T - 1.0 21,000 —— | 21,000 —————— [ 230K
9wy, Technasum (43 0.1 2100 >100 230K
kL) T 3 1.0 51,000 e | »1,000 —————— | z30K
12%mTe i) %1.0 S1,000 — e | 51,000 ——————  =30K
127mys Tellurium {521 0.3 %300 >300 = 30K
1277, Taluciom (533 0.3 =300 >300 £30K
129y Tollurkam {52} =0.03 %30 >30 30K
1281, T 182} 30.1 <100 >100 - | =30K
13ty Telutiom (52 £0.0% %10 >10 =30K
1327e Tollurium (521 £0.007 27 »7 21K
I e | Tharium (90} 0.2 5200 200 230K
228y, Tharkm (904 %0.008 =6 >8 [ [ T ——
f o ) T——————— T 50,003 23 >3 = 30K
BN e | Thetiom (301 1.0 £1.000 ————— | >1,000 ——— | =30K
A e | Thoriam 190} ULt ULt ULt z30K —m
Ty e | Thorium (30} 50,01 =10 >10 ®30K
Th (Nt} ——————eem | Thorkm {20} ULt ULte UL =30K
Th {ired) = | Thorum (0] 4 ¥ * =30K
2007 e | Thailicum (81 50,02 =20 »20 =308
20M) e | Thalilem (1) =0.2 =200 >200 30K
. -] PR——— ) | ST 3 50.04 =40 >40 z30K
See- W0y e | ThaMum (AN 0.3 <300 >300 30K

f;x.:lu“ given for solids and gasas only, for liquide divide value given by 10 or divide the A4 value by 10.000.
niimited
$The vaiuss of Aq and Az must be calculated in accordanice with the procedurs specified In 42CFR173.433. taking into 2ccaunt
the activity of the fizsion products and of the uranium-233 in addition to that of the thorium.
PS8408-133
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TABLE APP C-3 (Continued)

Special Form Only
Activity Limits for Radionuclides in Special Form. (AH values
in curies [Cil uniess otherwise stated.) (Continued)

Eomvarnt & stownc Liwnited aty* Type A Tyse B Highweay Rows

Rechenuchde symbel el 1=Aq71,000 e B | e sy
1707, "9} 0.3 %300 >300 K -
171y, Thullurs {B8) e | 51,0 e | £1,000 e | 1,000 20K
230y 2} £0.1 =100 >100 =30K0
32y Uranium (92} £0.03 =30 >30 30K
233y Urenium (82} =041 =100 >100 30K
234y Urenlum (92} £0.1 =100 >100 =30K
235y Ursnium (92} 0.1 =100 >100 =30K
238 82) 0.2 =200 >200 =30K
2y [ 92 ULt utH P15 30K
Y Neth——————— | Uraniumn {82) ———— | Wt uLHt ULt 0K
U {EnrC20%) \ 2 ulH W vt 30K
U {En>20%) 4 92) =0.% %100 >100 £30K
U [Depl) 21 [TT utsr Uttt 30K
U evasd t [ " © 30K
43y Vanadium (Z3) £0.006 =6 >8 18K
1w Tungesen [74) %0.2 %200 >200 =30K
185w T 74} 510 51000 ————— | 1,000 30K
Wiy 74) £0.04 £40 >40 30K
127y (Unoomp) ———— | Xemon (54} %0.07 570 >70 0K
127%s (Comp) ————— | Xanon (54) —— | <0.005 <& > = 18K
131y, (Comp) ——— | Xonon (54} %0.01 =10 >10 30K
131y (Uncompl ———m—ee | Xanon (54} 0.1 =100 >100 30K
13350 (Unoomp) mermeee | Honen (54} £1.0 21,000 mee—— | >1,000 = 30K
133xy (Comp) —————— | Xenen (68} ————— | <0.005 13 > =1BK
136x0 {Uncemp) ————— | Xemen (64} =0.07 =70 70 =30K
1358 {Comp) ———— | Xanen (B4} —————— | £0.00Z =2 >2 =8
Y e | Yt (3 £0.02 %20 >20 TI0K
[ JOCI———— " Y x0.00 =10 >10 230K
B e e | ttviam (39) %0.03 =30 »>30 =30K
MY | vtk (3B £0.03 =30 >30 =30K
oy | Yeem(3W =0.01 =10 0 — | 230K
Y] Yue (39 %0.07 £10 >10 = 30K
169yp Ytsebium (70} £0.08 =80 >80 =30K
175yp ¥ 70} =0.4 =400 >400 =30K
862n Zinc (30} %0.03 =20 >30 = 30K
abmg, Dinc (30} <0.04 =40 >40 =30K
720 et | T (30} %03 =300 >300 30K
32 Zicosnium (40} %10 £1,000 —— | >L000 0K
52, Ziroonium (40} =0.02 =20 >20 =30K
7z z (40} %0.02 %20 >20 =30K

'Vﬂusdvmfmwﬁdlmdmmw.mﬁmﬁdlmmoimbv10’orﬁvid|ﬂnA1.vduoby10.000.
++Unlimited .
3 The values of Aq and Ap must be calculated in accordance with the procedure specified in 48CFR773.433, taking into account
the activity of the fission products snd of the plutoniom isotopes in addition to thet of the uranium.
PEBA0R-134
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TABLE APP C-4

Normal Form Only
Activity Limits for Radionuciidas in Normai Form.
(Al values in curies {Ci] uniess otherwies stated.)

Eomene & seamic . Limied gty* Type A Trpe s Higtway Route
Rackonuolide eymbel rner ISAZH.%I ’t:o\zl.w 'gAz;" Bmm
2 [ ] %0.003 MC] ———— | x0.003 >0.003 13 ]
2285, ) £0.004 =4 EY 12K
10609 Siiver (47) 0.04 =40 >40 30K
110may Siver (47 £0.007 =7 >7 2%
Migg Slhver (67) =0.02 %20 »20 30K
245pmee Amwricium (R} £0.008 mCI —— | x0.008 >0.008 £24
283am A (L] 50,008 mCl —— | x0.008 >0.008 =24
37ar (Comp/Unoomel ——— | Argen (18) =z1.0 £1,000 »1,000 230K
S5 Unoomp——— | Asgon (12} =0.02 %20 520 230K
— #1a¢ (Comp) ——————— | Argon (18} =0.001 10 ».0 =3
Tas Arsanic (33} =0.4 =400 400 EI0K
Taps 133} =0.02 =20 >20 =30K
— o2y Arseric (33} 0.1 =10 >10 30K
Tas A (- -] £0.02 %20 >20 30K
&3 2 (s5) £0.007 a7 »7 =21K
193 Geld {79) 0.2 2200 >200 230K
196, Gald (79) %0.03 =30 >30 =30K
3 ™y, Gald (79) %0.02 =20 >20 30K
100, Gald (TH) =0.025 %25 >25 =30K
T LEAT ™ Barkam (S8) £0.04 40 40 =30K
1335, Barkum (§8)—reeeeee | %0.01 =10 »10 TI0K
L. Va0, Barium (56} e | £0.02 =20 >20 =30K
¢ e Daryliuen (4} 0.3 =300 >300 30K
208 Bownuth (83— | x0.005 =8 > 18K
e 207y - L] =001 =10 »10 30K
2109 (nal) Somuth (831 £0.008 =4 >4 =12K
— My Wlomah (K3 0,008 =¢ >8 =1
24%g, Berk L] 20,001 510 >1.0 =3
Tn » 138} £0.025 25 »25 30N
b 22y, » 35} 50,008 =6 >8 18K
e Cerbon {8} %0.02 20 >20 230K
o Lo -] Carben {8} £0.08 =80 >80 30K
45c, [~ 20) <0.025 <25 >28 =30K
. 47ca Calolum {201 =0.02 *20 >20 =308
p 108eq Cadmium (48) £0.07 x70 >70 =30K
TiBmey “e £0.03 =30 »30 30K
15¢q [ 9 =0.02 =20 >20 30K
139c, Corim (B8 | 0.0 =100 >100 =30K
ig, Covlum (B} | £0.025 =25 28 30K
43¢, Carium (58} £0.02 =20 >20 20K
T4de, Corlum (B8}————— | £0.007 =7 >7 =27K
24904 Golllomisem (M) —smmees | $0.002 MC] ——— | £0.002 ~—vererereme | 20,002 =6
500y Caltornium (08} ———— | £0.007 Qi —— | £0.007 — | >p.007 2%
2520 Calternium (38} ———— .| £0.008 mC! ———— | £0.009 c—mue—— | 30,008 27
e Chigsing {17 %0.01 =10 >0 230K
ey = [43)] =0.01 %10 >10 =30K
242c.m Curlum (98) =0.0002 =0.2 >0.2 =000
243cm Curlum (98} £0.008 M0l ———— | £0.000 —em___ | 0,000 7
2840y, Curium (96} 50,010 mC £0.0% 0.01 =30
245cm Curiam (98} £0.008 I ——— | 0008 ———eees | >0.008 =18
248¢m, Curiam (98} £0.008 MGl — | xo.u008 0,008 =18
L Cabolt (Z7) £0.005 =5 >5 =18
87¢o Cobait {271 %0.08 <80 >50 30K
Bemey e | Cobait (27 %10 %1,000 >1,000 = 30K
S, Colent 127 =0.02. =20 >20 =30K
60, Cohbeit (27 £0.007 =7 >7 =21K
Bigr Chromium {24} =0.6 s600 >800 230K
128¢, Cesluen (55} %0.04 =40 >40 230K
13, c {551 =1.0 = 1.000 1,000 30K
134mg, Coslum {55} 0.01 =10 - >10 =30K

*Values given for soiids and gases only, tor liquids divide value givan by 10 or divide the Az value by 10,000,

neutron saurces or in nucisar-powered pacemakers.

**For shipments solely within the United States the A2 value is 20 Ci for americium and plutonium contained in Am-Be or Pu-Be

PESADS-125
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TABLE APP C-4 (Continued)

Normai Formm Only
Activity Limits for Radionuciides in Normal Form. (All vaiues
in curies [CT] unissa otharwrise, stated.) (Continued)

Elamowt & mowia Limised ary® Trae Aty . Highway Fovie
Raslerwalide symbel —— i Agi1,0008 ey "?;.,f‘" lammn
1240y e | Coslim (55) = | =001 =10 >10 30K
138y Coslum (B8) —eeme | £0.028 %28 >28% =306
10y et | Cotiom (B8 e | 50.007 =7 >7 221K
137y e | Caalum (B8) %0.01 %10 >10 =30K
Sacy Copper (¥ ———mmeee | £0.028 =28 28 230K
070y —sm—e—— | Coppar (28} ————— | x0.025 528 >28 £30K
, 160y Y i) £0.02 =20 >20 230K
18y Dy ium (08) £0.025 =25 »28 30K
o e | Bt (8 —— | 10.028 <28 >28 =30K
2 e Eehium (S04 £0.02 =20 >20 30K
182mg, 3 0.03 =30 >20 =30K
162y «n 20.01 210 >10 20K r——
il 184¢, Europhem (83} 0,008 =5 >5 T
188g, &3 <0.08 =60 >40 230K ——————
[X) 1ag Fluaring (#% 50.02 20 >20 30K
I2Fy  ——ee | lrom (28 =0.008 =8 >8 18K
o Oy — | ke (28 =1.0 51,000 —— | 31,000 ——— | 230k
-t iy ————— | rom 28 20.01 10 >10 2K ————
870y e | Gailom (31} 0.1 =100 >100 =K —
=0 By — | Gallum 3D %0.02 £20 >20 L —
T34 e | Qe 3} . | $0.007 =7 >7 221K
P 183y a frr 0.1 - £100 —mmsmaia. | >10Q =30K
¢ 189gq Gadelinium (84} 0.02 520 >20 30K
8n, G 3 0,07 210 »>10 230K
P Tige an 1.0 21,000 ———— | >1,000 =306
L] Hysirogen (1) + + - + t—
— 18Ty Halniam (720 %0.028 538 >28 ZHK e
197y e | Mty (801 0.2 %200 3200 —— | 2300 ——————
1574 e | Harotary (009 0.2 %200 200 ————————— | 23K e
w—— W3y Mormary (8} ——u | <0028 =28 >28 230K
188yy Hak *n 20,03 230 30 = 30K
o L. [UI— (ST 0.08 =80 >80 230K
128 | loie (&M £0.07 =70 >70 =306
- 128 | e | totine (830 50,01 210 10 230K
W k| lodiee 83) ————— | s0.002 s2 >z - z6K
I e | todine 83) =0.01 =10 10 36K
12 e | 10in® (53} e | £0.007 %7 »7 =21K
Y — e | todine s 50.01 %10 >10 30K
1 e | focH® (B3) e | £0.008 =8 >8 z24K
M e | lodine (52) £0.01 =10 >10 =30K
My e | Il (At moe. | 20,028 e e | 528 »28 =30K
TIy | Bl (A 0.08 <80 >80 =30K
My e | Indium (48] 50.02 $20 >20 30K
TN, i cne | Rl (£ =0.02 =20 >20 =30K
190 ] i (TT) 0.01 <10 >10 20K
192, Iridium {771 £0.01 =10 >10 =30K
T4y trietiasmy {77} £0.01 %10 >0 =30K
42x F 1™ 50.01 510 >0 = 30K
43y :‘ o %0.01 10 »10 30K
Bfiemyr (U Krypeon (38 0.1 £100 >100 z30%
B8myty (Comp) yeeem {36} £0.003 %3 >3 5K
B8y (ncompl-—————— | Kryptom (307 s1.0 21,000 ——— | >1,000 230K
8%y (Cop) ——————— | Keypton {38} ———— | <0.008 1) »5 =18K
B7¥e (Uneompl————— | Krypton {38) £0.02 =20 >20 230K
B7e (Compl  ———emmaee | Kryptom (38) ——— | z0.0008 ———— | 208 ——— | 508 21,800
140y 4 L 87 50,03 530 30 30K
LSA (Low Specific Activity} | See 173.403 {n) -
17y, Lutedum {77} %0.025 %25 >28 =30K
P | AMued flasion products—- | <00004— § 04 — | 504 21,200
By Magnasium (12) 50,008 =8 >8 =18K

*Values given for solids and gases anly, for liquids divide vaiue given by 10 or divide the Ag vaiue by 10,000,
+See tritium.
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TABLE APP C-4 (Continued)

Normal Form Only
Umits for Radionuciides in Normal Form. {All values

n curies [Ci] unlezs otherwise stated.) (Continued)

7 7

Eawent & Stomic Unnited aty® Highway Rouse

Racionuciids symibol T (£A21 500 ".';:J" "".!.’,?" ﬂmml
Bimn 125) £0.005 =5 >3 18R
Sdppn panase (Z5) =002 =20 >20 = 30K
S5m0 25 0,005 %5 >8 15K
L Maly 42) —— | x0.02 =20 >20 x 30K
13n Nitrogen (7] %0.01 =10 | >0 =08
L2y, - "y £0.006 =8 >4 224K
24n, Sadium (11} £0.005 =5 >5 z1BK
B | MOk (A7) =0.2 £200 >200 30K
Hopy HNiobium 41 £0.02 =20 >20 § =30x
s Niobium (41} %0.02 %20 >20 30K
147ng Neocymiom 180} £0.02 %20 >20 = 30K
14054 Neady o) £0.02 20 >20 =30K
L] Nioksd [28) =049 =900 >800 =30K
L Niokat {28} 0.1 100 >100 230K
L] Nickst (28) £0.01 =10 >10 230K
237N Nepwnium (93} £0.005 MGl —~———— | x0,008 >0.008 =15
230y, ~ burry (93} %0.026 ———— | %25 >25 20K
8Eg, [ o8 £0.02 =20 >20 =30K
Mg, o e £0.2 =200 >200 = 30K
1Wimg, [ (v [} 0.2 %200 >200 =30
1830, Oemium (78] 0,02 =20 >20 =30K
2p Phospherus (15} %0.03 =30 >0 = 30K
Z:0py » (13 <0.0008 0.8 >0.8 2,400
231py ~ 1”1} £0.002 mCi —— | x0,002 >0.002 =6
233py ’ [t 11 =0.1 %100 >100 EI0K
201p, Lead i82} £0.02 =20 20 30K
210py, Laad (82} £0.0002 0.2 0.2 =900
232py Loed (82} £0.008 58 >8 1K
103pg L 5 0.7 =700 >700 30K
W0opy ” 7] %0.02 =20 »e0 =I0K
147pm, ’ [L3]] £0.025 =28 »25 =30K
148pm [ 3]] =0.02 =20 >20 = 30K
210p, ’ (o4 0.0002 0.2 >0.2 =800
142p; dum (59} —— | %001 =10 »10 30K
143p, ’ {6 —— | z0.02 =20 >2D 30K
19ip L fr] %0.1 £100 >100 30K
103mp, ’ o 0.2 =200 >200 =30K
W7y ” e ] £0.02 =20 >20 =30K
10y " o £0.02 =20 >20 30K
Ly " [ 21 £0.003 Ml ~——— | x0.003 >0.003 =0
Z30py ’ oa) £0.002 mCi —— | 50.002 >0.002 =6
280py ” 71 <0002 M0 — | £0.002 >0.002 =6
2y L L 2] £0.000% 0.1 0.1 =300
242¢,, » ) £0.003 MCl —ua— | £0.003 ———— | >0.003 =9
W2ope Rechurn (38) £0.0002 0.2 >0.2 x800
2249, [ [ =0.008 0.5 >0.5 =1,500
226p, Radium {38} £0.06 mCi £0.08 20,05 =150
22p, Aadium (88} =0.05 mC! 005 >0.08 =180
Bipy 37 %0,0256 =25 >25 =30K
nyy ~ a7 =0.03 <30 >30 30K
87py, a7 vt wH ULt 30K
Rt {Net! Rubldiom (37} baild ULt vt =30
LM Bhenium (75) 50,02 x20 20 =30K
1877 Rhenium [785) Lt ULt uLH 30K
1885, Aneniom (75 50,01 <10 >10 30K
Mo (Nat} Rhenium (75) UL uLH uLH 30K
103mgy, Mhodism (45} 1.0 S 1.000 >1.000 =30K
105gy Rhodium {45} 50,025 %25 >2B 30K
222p, RAndon (881 50.02 =2 >2 =6K
qu i (44) =0.08 <80 >80 =30K

*Valuas given for solids and gases only, for liquids divide vaive given by 10 or divide the Az value by 10,000,

**For shipments solsly within the Unitad States the Az value is 20 CI for americium and plutonium contalned in Am-Be or Pu-Be
feutron sources or in nuclear-powered pacemakars.

+Unlimitad.

PES408-127




Eloment & seommia Lmicad! aty® Trpe A oty Tywe B ooy Higinray Route
Pesomucide symiel b 15 A2/1.0000 {xAg) A) 000 % A or 30K
1030 Futhankem (44) 50028 =28 >28 230K
105y Pchenium (44} s0.02 =20 >20 TIN
06py Fusharim (44) £0.007 =7 >7 221K
3ty Sublur {108 £0.08 <00 >80 ZI0K
1220y 181 £0.03 230 >30 230K
1245y {81} 20.008 8 >8 =18K
120% 181} %0.028 =28 >28 =30
48, Soariivew (21} =0.008 =8 >8 =24K
e ATge Soundian (21} 0,02 =20 »20 =30
= 483, Soarium (21} <0.008 55 >8 =18K
783e Selenium {34} <0.04 S840 >40 =30K
— Iy SHeen (14} %0.02 %20 »20 =30K
AT | Samarium (2} Wt uwtt e =306
O 151y, Samarium (82) 0,08 %90 >80 230K
163y (62 %0.02 520 >20 30K
11338 Tin (800 £0.08 —mmemmee | 560 40 =30K
£ 119my, Tin (504 %0.9 =100 >100 30K
I 12884 Tin (500 %0.01 210 >10 230K
Tty B5ma, [ ) s0.08 =80 90 230K
88q, 3% 50.03 %30 >30 z30K
gy | & 3% $0.08 =80 : >80 Z30K
B o8, ) =0.01 =10 >10— 230K
98, 12m =0.0004 =0.4 >0.4 1,200
T gy 1am £0.01 =10 >10 =30K
R 92gr 3 38 %0.01 =10 10 x3I0K
. T {Unsoenpl ——ememeeee | Trithn (1) =20 £1,000 - >1,000 30K
e T (Compl ——————— . | Tricham (1) 20 21,000 »1,000 30K
. T (Activated lumingus pairt) | Tritm (1) %20 %1,000 >1,000 =30K
e, T (Ahsoriedt 0n sold) —— | Teitham (1] =20 1,000 51,000 30K
T (Trisioted watethme——— | Trithom (1] ———eeee | <0.1 CUlor 51.000 >1,000 = 20K
3,1-7.0 CLUMNSS ~mm—
< 1.0 CUBF e
T {other forme)——eee | Trithaw (1] 0,02 20 >20 =30
e 1827, i TN %0.02 %20 >20 =30K
1607y Tocthum (85) — | s0.02 =20 >20 30K
g T (43} 1.0 1,000 >1.000 z30K
Hrg T {43 £0.008 ] >8 z 18K
97my, Te 431 £1.9 51,000 1,000 =30K
377e T 43 %10 %1,000 >1.000 230K
S, T 43 0.1 =100 >100 30K
bl Tachnetium (431 %0.025 s28 >28 30K
125myy Toluriom {52} =0.1 5100 >100 =30K
127mry, T 521 %002 =20 >20 230K
1277, T 152 =0.02 £20 >20 =30K
129w, Telwium (57 =0.0% =10 10 230K
1287, T 82 50,02 =20 >20 230K
131mT, T s 0.0t %10 >10 =30
1327y Ti 82) — =0.007 =7 >7 221K
22T e | Thavhusw (90} £0.0002 s0.2 >0.2 =600
22T e | Therium (30} e | 0000 M ——— | $0.008 e | 0,008 =24
2307 s | Thtiam (30— | <0003 MO ——— | 20,003 —— e | >0.003 29
B | Therum 1901 %0.028 <28 >28 30K
N e | Thorium (3G} ULt uLts ULt =30K
23470 e | Thium (90} <0.07 <10 >0 230K
Th (Net) e | Thoritsen (90} UL uLH ULt 230K
Th (Inad) ———sssmismmmne. | Tharium (90) ¥ t t =30K
W00 | Theilum (89} 50,02 =20 »20 =30K
00 | Theltum {81} 0.2 =200 >200 =30K
02y .| Thalum (81} <0.04 <40 £ = 30K
208 e | Thium (87} 20.01 s10 >0 30K
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RADIOACTIVE MATERIAL CHARACTERIZATION Effective Date March 20, 1989

TABLE APP C-4 (Continued)

Normal Formn Only
Activity Limits for Radionuciides in Normal Form. (AN values
ins curies {Cl] uniass otherwise stated.) (Continued)

.l\.‘l'“;'“ given far solids and gases only, for liquids divide value given by 10 or divide the Ag vaiue by 10,000.
+HUnlimited

+The vaiues of Ay and A must be caiculated In accordance with the procedure specified in 49CFR173.433, taking inte account

the activity of the flssion products and of the uranium-233 In addition to that of the thorium.
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RADIOACTIVE MATERIAL CHARACTERIZATION

Effective Date

March 20, 1989

TABLE APP C-4 (Continued)

in curies [Ci] unleas othearwise stated.) (Continued)

Normal Form Only
Activity Limits for Radionuclides in Normal Ferm. [All values

B

*Values given for solids and gases only, for liquids divide vaiue given by 10 or divide the Az value by 10,000.

+Unlimited

Element & atemwic Limied qty® Trpe A TrmeB Highway Routs
Raclormctide symbol rurmber {2 Ag/1.000) ot h~had mmml

120y, o 159} =0.01 10 >0 230K
17 Thulium (03] =0.01 10 >16 30K
230y [ 92 =0.000% x0.1 0.1 | =300
32y L ma 0,03 mCi £0.03 >0.03 =0

233y [ 821 <0.0001 %0.1 0.1 =300
234y [ 82 £0.0001 0.1 0.1 =300
236y v 2 %0.0002 =0.2 >0.2 =800
238y [ 2 %0.0002 £0.2 >0.2 800
238y U 92) L uwH uLH = 20K
U iNath L 92 uLH UL i 30K
U (Enrc20%} [r 2 L ULH ULt =I0K
U (Ene>20%} 2 =0.000% £0.% >0.1 2300
U (Depl) ([>] uH UL w =I0K
U tied) [ = ] ] z30K
A8y Vanadiom (23} £0.008 =8 >8 = 18K
1By goten (74} 0.2 =290 >200 =20K
185y T 174} £0.025 £26 »25 30K
187y Tungeeen {74} %0.02 %20 >20 =30K
1273a {Uncompsl ———— | Xenon i84) %0.07 =70 70 =30K
127xs iComp) Xanon (54) 20,006 =5 >5 18K
131my, (Comgl ——— | Xenan (84) £0.01 =10 >10 30K
131mxe {Uncamp) ——— | Xenon (54) 0.1 %100 >100 30K
133xs WUncomp) ——— | Xenea (54) 1.0 %1,000 31,000 0K
133xe (Comp} ———mere— | Xenoo (B4) =0.008 =5 > 18K
130 (Untomp) ——e—— | oo (543 =0.07 =70 70 30K
135x4 {Comp} Xemen {54} ————— | x{.002 =2 >2 =8K

aty Yetrkan (39} e | 30,02 £20 >20 =30K
0y Yrum (38 0,01 =10 >10 30K
Simy Yitvium (39) ——— | x0.03 =30 >30 =30K
My Yetrium [39) %0.03 =30 >30 30K
92y Yttvium [39) %0.01 <10 >10 =30K
93y Yreiuen (39) £0.01 £0 >0 TI0K
180y, ¥ {70 =0.08 =80 >80 30K
175y, Yitebium (70) %0025 %25 >26 £30K
Lo Dinc (30} =0.83 =30 >30 = 30K
89my, Zinc: (30} £0.02 =20 »20 30K
6720 Zinc (30} £0.02 %20 >20 = 30K
3z, n 140} 0.2 =200 »>200 =30K
ez, Ziroonsm (40}——emms | £0.02 %20 »20 30K
72, 2z (40} <0.02 <20 >20 230K

+:The valuesz of A; and A> must be caiculated in accordence with tha procedurs specified in 49CFR173.423, teking into account

the activity of the fission products snd of the plutonium lsotopss in atddition to that of the uraniom.
) PEBAOS-120
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SPECIFIC ACTIVITY VALUES FOR RADIONUCLIDES
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TABLE -APP C-5

SPECIFIC ACTIVITY VALUES FOR RADIONUCLIDES

Specific Specific

Element & Radio- Activity* Element & Radio- Activity

Atomic No. nuclide (Ci/qg) Atomic No. nuclide {Ci/qg)
Actinium (89)  2%7ac 7.2 E+1 Bery1lium (4) "Be 3.5 E45
Actinium 228p. 2.2 E+6 Bismuth (85)  2%%Bi 9.9 E+4
americium (95) 2*'am 3.2 Bismuth 207g; 2.2 42
Americium 283pm 1.9 E-1 Bismuth 210 1.2 45
Antimony (51)  '22sb 3.9 E-5 Bismuth 21235 1.5 E+7
Antimony 124 1.8 E+4 Bromine (35) Tgp 7.1 E45
Ant imony 125¢, 1.4 E+3 Bromine 82p, 1.1 E46
Argon (18) ar 1.0 E45 Cadmium (48) . %%d 2.6 E+3
Argon 41Ar-** 4.3 E+7 Cadmium llsmCd 2.6 E+4
Arsenic (33) Bps 2.4 £+ Cadmium Woeg 5.1 E45
Arsenic as 1.0 E45 Calcium (20) Bea 1.9 £44
Arsenic Bps 1.6 E+6 Calcium 47ca 5.9 E+5
Arsenic C Tas 1146 Californium (98) 2%%f 3.1
Astatine (85) Z'At 2.1 E+6 Californium 2500t 7.3 g42
Barium (56) 131ga 8.7 E# - Californium 252c¢ 6.5 E+2
Barium 1335, 4.0 E42 Carbon (6) e 8.4 E+8
Barium 14OBa 7.3 E+4 Carbon ]4C 4.6
Berkelium (97) 2Bk 1.8 E+3 Cerium (58) 139%e 6.5 E+3

*The notation E+4 means x 10%; E-4 means x 10-4.
**Uncompressed gas only.
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TABLE APP C-5 (Continued)

Specific Specific
Element & Radio- Activity Element & Radio=- Activity

Atomic No.  nuclide (Ci/g) ' Atomic No. nuclide {Ci/g)

Cerium Wee 2.8 €4 Curium 2836y 4.2 €41

Cerium ]43Ce 6.6 E+H Curium 244Cm 8.2 E+1

o Cerium Whe 32843 Curium 285cn 1.0 E-1

—  Cesium (55)  'Pcs 7.6 E45 Curium 2860y 3.6 E-1

@ Cesium Bles 10645 Dysprosium (66) oDy 8.2 E+6

©  Cesium 134mes 7.4 €46 Dysprosium 166p, 2.3 €45

" Cestum Bées 1.2 43 Erbium (68) 6%,  g.2 £+4
™

. Cesium 135.s  g.8E-4 Erbium 7ler 2.4 €46

. Cesium 1360 7.4 E+4 Europium (63) '°2"Eu 2.2 E+6

e Cesium 13765 9.8 E+1 Europium . ]52Eu 1.9 E+2

©  chlorine (17)  Pc1 3.2 E-2 Europium B4e, 1.5 €42

“" Cnlorine 38c1 1.3E#8  Europium %y 1.4 E+3

Chromium (24) °'cr 9.2 E+4 Fluorine (9) 18 9.3 E+7

Cobalt (27) 600 3.0 E+4 Gadolinium (64) 1°%6d 3.6 E+3

Cobalt co 8.5 E+3 Gadolinium 1594 1.1 E+6

Cobalt S8Mey 5.9 £46 Gallium (31) 7ca 6.0 E+5

Cobalt 8oo 3.1 E44 Gallium 68ca 4.0 €47

Cobalt 80co 1.1 E43 Gallium 7262 3.1 E+6

e 52 - . e 68 4

= - Tl -
 ——
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TABLE APP C-5 (Continued)

, Specific

Etlement & Radio- Activity
Atomic No. nuclide (Ci/qg)
Gold 960, 1.2 £45
Gold 198y, 2.5 45
Gold 0 214
Hafnium (72)  '8'HF 1.6 £+4
Holmium (67)  '%®Ho 6.9 E+5
lodine (53) 1237 1.9 E+6
Iodine 1251 1.7 E+4
Todine 126, 7.8 E+4
Todine 129, 1.6 E-4
Iodine 131 1.2 E45
Iodine 1324 1.1 E+7
Iodine 133 1.1 E+6
lodine 134y 2.7 E+7
lodine 135, 3.5 E+6
Indium (49)  '"In 4.2 E45
Indium 13my 1.6 E47
Indium Vhmi, 2.3 Ew4
Indium M 6.1 £46
Iridium (77) '9O1r 6.2 £+
Iridium 192 9.1 E43
Iridium 4 s Ess

Specific

Element & Radio- Activity
Atomic No. nuclide (Ci/g)
Iron (26) 52Fe 7.3 E+6
Iron 55Fe 2.2 E+3
Iron e 4.9 £

Krypton (36) S°Mkr 8.4 E+6

Krypton 85Kr 4,0 E+2
Krypton 8k 2.8 47
Lanthanum (57) '*OLa 5.6 E+5
Lead (82) 2W0p, g8 £+1
Lead 212py, 1.4 E+6
Lutetivm (71)  7'Lu 1.1 E45
Magnesium (12) 28Mg 5.2 E+6
Manganese (25) 32y 4,4 E+5
Manganese 54Mn 8.3 E+3
Manganese 56Mn 2.2 E+7
Mercury (80) 197™Hg 6.6 E+5
Mercury Wi 2.5 E45
Mercury 203Hg T.4 E+4
Molybdenum (42) 99Mo 4.7 E+5
Neodymium (60) '*/Nd 8.0 E+4
Neodymium ]49Nd T.1 E+7
Neptuﬁium (93) 237Np 6.9 E-4




HAZARDOUS MATERIAL PACKAGING

AND SHIPPING

RADIOACTIVE MATERIAL CHARACTERIZATION

Manual

Section

Page

Effective Date

WHC-CM-2-14
Appendix C
C-29 of C-34
March 20, 13989

TABLE APP C-5 (Continued)

Specific

. Specific

Element & Radio=- Activity

Atomic No. nuclide (Ci/q)
Neptunium 239Np 2.3 E+5
Nickel (28) i 8.1 -2
Nicke! 63yi 4.6 E+2
Nicke 5yi 1.9 E+7
Niobium (41) b 1.1.E+3
Nigbium Py 3.9 B+
Niobium Mo 2.6 €47
Nitrogen (7) 13N 1.5 E+9
Osmium (76) 18505 7.3 E+3
Osmium Wlos 4.6 £+
Osmium 19]m05 1.2 E+6
Osmium Pos 5.3 E45
Palladium (46)  'O°Pd 7.5 E+4
Palladium 0%y 2.1 646
Phosphorus (15) 32P 2.9 E+5
Platinum (78) PPt 2.3 E+5
Platinum 1983y 2.0 €45
Platinum 97M5y 1.2 E47
Platinum 197y 8.8 45
Plutonium (94)  238¥py 1.7 E41

Element & Radio=- Activity

Atomic No. nuclide (Ci/q)
PTutonium 2%y 6.2 E-2
PTutonium 240py 2.3 E-1
Plutonium 24]Pu 1.1 E+2
Plutonium 242, 3.9 £-3
Polonium (82). 21%0 4.5 E+3
Potassium (19) 42K 6.0 E+6
Potassium 43¢ 3.3 E+6
Praseodymium (59) ]42Pr 1.2 E+6
Praseodymium 143Pr 6.6 E+4
Promethium (61) 1%7Pd 9.4 E+2
Promethium 9%y 4.2 645
Protactinium (91) 230Pa 3.2 E+4
Protactinium 231Pa 4.5 E-2
Protactinium 23%,  2.1e44
Radium (88) 22302 5.0 E+4
Radium 22802 1.6 E45
Radium 226Ra 1.0
Radium 28, 5.3 e
Radon (86) 222, 1.5 E45
Rhenium (75) 186 E+5

Re 1.9
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TABLE APP C-5 (Continued)
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Specific Specific
Eiement & Radio- Activity ‘Element & Radio- Activity

Atomic No. nuclide (Ci/g) Atomic No. nuclide (Ci/g)
Rhenium 187pe 3.8 E-8 Silicon (14) i 3.9 47
Rhenium 188pe 1.0 E+6 Silver (47) W 3.1 848

Rhenium Re 2.4 E-8 . 110m
(natural) Silver Ag 4,7 E+3

R 111

: . 22
Rhodium 105Rh 8.2 E+5 Sodium (11) Na 6.3 E+3

. 24

. 85m
Rubidium 86Rb 8.1 E+a Strontium (38) Sr 3.2 E+7

. 85
Rubidium 87Rb 6.6 E-8 Strontium Sr 2.4 E+4
Rubidium Rb 1.8 E=8 Strontium 87er 1.2 E+7

(natural) 89
97 Strontium Sr 2.9 E+

Ruthenium {(44) Ru 5.5 E+5 90
103 Strontium Sr 1.5 E+2

Ruthenium Ru 3.2 E+ 91
105 Strontium Sr 3.6 E+6

Ruthenium Ru 6.6 E+b g2
106 Strontium Sr 1.3 E+7

Ruthenium Ru 3.4 E+3 35
147 Sulphur (16) S 4.3 E+4

Samarium (62) Sm 2.0 £-8 182
157 Tantalum (73) STa 6.2 E+3

Samarium Sm 2.6 E+1 96
153 Technetium (43) Tre 3.8 E+7

Samarium Sm 4.4 E+5 96
46 Technetium Te 3.2 E+5

Scandium (21) Sc 3.4 E+4 97
47 Technetium Mre 1.5 E+4

Scandium Sc 8.2 E+5 97
48 Technetium Te 1.4 E<3

Scandium - 8e 1.5 E+6 99m
75 Technetium Te 5.2 E+6

Selenium (34) Se 1.4 E+4 99
Technetium Tc 1.7 E=2
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TABLE APP C-5 (Continued)

: Specifiec
Element & Radio- Activity
Atomic No. nuclide (Ci/qg)

Tellurium (52) '2™e 1.8 E+4
Tellurium ]27mTe 4.0 E+4
Tellurium 1271 2.6 46
Tellurium 129mry 2.5 £
Tellurium . 129, 2.0 E47
Tellurium Blmr, 5.0 £45
Tellurium 1321, 3.1 645
Terbium (65)  '00Tp 1.1 E+4
Thallium (81) 2007 5.8 E+5
Thallium 2017y 2.2 45
Thallium 20214 5.4 E+4
Thallium 2041 4.3 E+2
| . 227
Thorium (90} Th 3.2 E+4
Thor{um 2281y 8.3 E+2
Thorium 2307, 1.9 £-2
Thorum 23y, 5.3 E+5
Thor ium 2321y, 1.1 E-7
Thor fum 2341, 2.3 E+a
Thorium Th 2.2 E-7
{natural)
. 170
Thulium (69). “Tm 6.0 E+3

Specific

ETement & Radio=- Activity
Atomic No. nuclide (Ci/q)
ThuTium Vi 1.1 43
Tin (50) My 1.0 £+4
Tin 125¢, 1.1 E+5
Tritium (1) 3 9.7 E+3
Tungsten (74) 18Ty 5.0 43
Tungsten 785w 9.7 E-3
Tungsten 187w 7.0 E+5
Uranium (92) 230y 2.7 E+4
Uranium 231y 2.1 E+1
Uranium 233y 9.5 E-3
Uranium 234y 6.2 E-3
Uranium 235 2.1 E-6
Uranium - 236y 6.3 E-5
Uranium 238, 3.3 E-7
Uranium (enr) U See Table A-4
Vanadium (23) 8y 1.7 E45
Xenon (54) 127¢¢ 2.8 £44
Xenon T31mXe 1.0 E+5
Xenon ]33Xe 1.9 E+5
Xenon 135 - 2.5 €45
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TABLE APP C-5 (Continued)

Specific
Element & Radio- Activity
Atomic No. nuclide {Ci/g)

Ytterbium (70) 8% 2.3 E+5

Ytterbium vy 1.8 E45
Yttrium (30) 87y 4.5 E+1
Yttrium 0y 54
Yttrium 9my 4.1 E+7
Yttrium Ny 2.5 E+4
Yetrium 92y 9.5 E+6
Yttrium 93y 3.2 E+6
Zinc (30) 55n 8.0 E+3
Zinc o BOmy 3.3 k46
Zinc 692n 5.3 E+7

Zirconium (40) 3zr 3.5 E-3
957y 2.1 E+4
2 2.0 E+6

Zirconium

Zirconium
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TABLE APP C-6

%

ACTIVITY-MASS RELATIONSHIPS FOR URANIUM
(DEPLETED, NATURAL AND ENRICHED)
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TABLE APP C-6

ACTIVITY-MASS RELATIONSHIPS FOR URANIUM

235y* Specific
Enrichment Activity**
(wt% Present) (Ci/g) (g/Ci)
0.0 3.3 E-7 3.0 E+6
0.45 5.0 E-7 2.0 E+6
g 0.72 (natural) 7.06 E-7 1.42 E+6
o 1.0 7.6 E-7 1.3 E+6
o 1.5 1.0 £-6 1.0 E+6
o 5.0 2.7 E-6 3.7 E+5
. 10.0 . 4.8 E-6 2.1 E+5
;\ 20.0 1.0 E-5 1.0 £4+5
35.0 2.0 E-5 5.0 E+4
~ 50.0 2.5 E-5 4.0 E+4 -
- 90.0 5.8 E-5 1.7 E+4
e 93.0 7.0 E-5 1.4 E+4
o 95,0 9.1 E-5 1.1 E+4

*Figures for uranium include the activity of uranium-234,
which is concentrated during the enrichment process.

**The notation E-7 means x 10~7; E+5 means x 105,
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TITLE:

PRENOTIFICATION REQUIREMENTS FOR
OFFSITE SHIPMENTS OF SPENT FUEL s
AND HIGH LEVEL RADIOACTIVE WASTE t and Materials Mgmt

Approved by

1.0 PURPOSE

. The purpose of this procedure is to provide guidance for the rules to
be followed in making prenotification of unclassified spent fuel and high
level waste shipments offsite per the Department of Energy (DOE) directive
and dated August 1, 1987.

-‘{}

N 2.0 SCOPE
<o ' ‘
This procedure establishes requirements to be followed by each facility
¢y originating unclassified spent fuel or high level radioactive waste shipments
. which are destined for transport and delivery outside the Hanford Site
" " boundaries.

T
~ 3.0 GUIDANCE AND REQUIREMENTS

~= 3,1 The manager of a facility or his delegate, who intends to ship either
__unclassified spent fuel or high level radioactive waste outside the Hanford
Site must, in cooperation with Traffic, make the following notifications:

o

~3.1.1 For Unclassified Spent Fuel:

) 3.1.1.1 Prenotification: At least two weeks prior to the scheduled shipment
departure date, the following information must be submitted to Traffic for
concurrence and subsequent transmittal to DOE-Richland (DOE-RL).

NOTE: Traffic will provide items c. and e., and all carrier data.
a. The name, address, and telephone number of the shipper and receiver.

b. A description of the shipment as specified by the Department of
Transportation in 49 CFR 172.202 and 172.203(d).

c. A listing of the routes to be used within each State.

d. The estimated date and time of departure from the point of origin
of the shipment.
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OFFSITE SHIPMENTS OF SPENT FUEL
AND HIGH LEVEL RADIOACTIVE WASTE

¢. The estimated date and time of enfry into each Governor’s State.

f. A request that the information be protected against disclosure.

A form for data submittal (Attachment A) can be obtained from Traffic.
3.1.1.2 Schedule Change Notice: Any schedule change which differs by more
than six hours from the scheduied information previously furnished must be
reported by telephone or other means using the same communication channels.
3.1.1.3 Cancellation Notice: Any cancellaticn must be reported by telephone
or other means using established communication channels. A record of how
the cancellation was transmitted shall be retained for one year.

3.1.2 For_ Unclassified High Level Radioactive Waste:

3.1.2.1 Prenotification: At least two weeks prior to the scheduled shipment
departure date, the following information must be submitted to Traffic for
concurrence and subsequent transmittal to DOE-RL.

NOTE: Traffic will provide items d. and f. and all carrier data.

a. The name, address, and telephone number of the shipper receiver.

b. The address of the point of origin of the shipment and a 7-day
period during which departure of the shipment is estimated to occur.

c. A description of the waste shipment as specified by the Department
of Transportation in 49 CFR 172.202 and 172.203(d).

d. A 7-day period during which arrival of the shipment at each State
boundary is estimated to occur.

e. The destination of the shipment and the 7-day period during which
arrival of the shipment is estimated to occur.

f. A point of contact with a telephone number for current shipment
information.

g. A reguest that the information be protected against disclosure.

A form for submittal of this information (Attachment B) can be obtained
from Traffic.

3.1.2.2 Schedule Change Notice: Any scheduled change which would result in
a departure from the originally submitted plan would require notification by
telephone or other means using the same communication channels.
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3.1.2.3 Cancellation Notice: Any cancellation must be reported by telephone
or other means using established communication channels. A record of how
the cancellation was transmitted shall be retained for one year.

3.2 Traffic will review the submittal form for accuracy, completeness,
regulatory compliance and provide a concurring signature. Traffic will also
complete routing information and identify estimated time of arrival into
each State enroute. Each submittal will be logged in and transmitted to the
identified DOE-RL contact on or before the next normally scheduled work day.

3.3 Traffic will transmit all schedule changes and cancellations via
telephone to the identified DOE-RL contacts. A Togged record of the telephone
mcommunication will be retained for one year.

. 3.4 Traffic will schedule carriers and equipment for each shipment and will
“establish carrier procedures for notification if delays are incurred during

« transport.
Lo’
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ATTACHMENT A

DNCLASSIFIED SPENT FUEL SHIPMENT
PREMOTIFICATION STATEMENT

SHIPPER (Crigin Point)
Mt

Company:
Adress:

CARRIER (Compietad by Traffic)
Mame

Company:

Address:

SHIPMENT

MINBER

DOE___
RECEIVER (Destination)
Name :
Company

Address:

Phone:

SHIPMENT DESCRIPTION
DOT Proper Shipping Mame:

Hazard Class:

ID# & Secondary Hazards:

Quantity {NT):

Radionuclides:

Physical Form:

Chemical Form:

Activity (Ci):

tabels {¥-I,Y-II,Y-ILI}:

T.I.2

Fissile Class (I,II,III):

Container ID (COC #):

Miscellaneous:

State A Name:

SCHEDULED DEPARTURE fDate: Time:

ROUTING INFORMATION {Campleted by Traffic}

Route:

ETA Date:

Tima:

State B. Name:

Route:

ETA Date:

Time:

State C Name:

Route:

ETA Date:

Timm:

State 0 Name:

Route:

ETA Date:

Time:

APPROVALS
Originator Approval
Signature:

Date:

Print Kase:

NOTE: THIS INFORMATION HEREIN MUST BE PROTECID ASAINST UMAUTIGRIZED DISCLOSURE.

Traffic Departasnt Concurrence
Signature:

Date:

Print Name:

POINT OF CORTACT
Department of Energy
Signature:

Date:

Print Name:

Phone:
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NOTE: THIS INFORMATION HEREIN MIST BE PROTECTD AGAINST URAUTHGRIZID DISCLOSURE.

- Address

ATTACHMENT B

UNCLASSIFIED HIGH LEVEL RADIUACTIVE MASTE SHIPYENT SHIPMENT
PRENOTIFICATION STATEMENT MUNBER

. m-_"_
SHIPPER (Origin Point} CARRIER {Completed by Traffic) RECEIVER (Dastination)

Name: Name:

Company: Company

I:oqa;ny’

e

£ Address

Address:

Phome: Phone:

Phones

SHIPMENT DESCRIPTION
DOT Proper Shipping Name:

Hazard Class:

ID# & Secomdary Hazards:

Quantity (NT):

Radionuclides:

Physical Form:

Chemical Form:

Activity (C1):

Labels (W-I,Y-II.Y-III):

T.l.:

Fissile Class {I.II.III):

Container ID (COC #):

MisceiTanecus:

SCHEDULED DEPARTURE Dates: To:

Time:

ROUTING INFORMATION (Completed by Traffic)
Stata A Name:

Pouts:

ETA Dates: To:

Time:

State B Name:

Route:

ETA Dates: To:

Time:

State ¢ Name:

foute:

£TA Dates: Tos

Tima:

State D Name:

Route:

ETA Dates: Toz

Time:

APPROYALS
Originator Approval
Signature:

Date:

Print Name:

Traffic Department Concurrence
Signature:

Date:

Print Name:

POINT OF CONTACT
Department of Energy
Signatures

Print Name:




THIS PAGE INTENTIONALLY
LEFT BLANK




G 6 3

7

I

Lo
o

WESTINGHOUSE HANFORD COMPANY Manual WHC-CM-2-14

Section Appendix D2,- REV O

Page D2-1 of D2-2

Effective Date August 1, 1888
HAZARDOUS MATERIAL PACKAGING Organization Procurement and
AND SHIPPING Materials Management
TITLE:

PRENOTIFICATION REQUIREMENTS FOR OFFSITE
SHIPMENTS OF HIGHWAY ROUTE. CONTROLLED
QUANTITIES OF RADIOACTIVE MATERIALS .

1‘0

Department of Energy (DOE) prenctification requirements related to the offsite

PURPOSE ' ‘

The purpose of this procedure is fo provide guidance in the U.S.

shipments of Highway Route Controlled Quantities of radiocactive materials.
The requirements stated here are a result of a DOE directive dated
May 8, 1985, i

2.0

SCOPE

This procedure establishes requirements to be followed by each facility

originating Highway Route Controlled Quantities of radicactive material
shipments to offsite destinations.

3.0
3.1

3.2

GUIDANCE AND REQUIREMENTS

The manager or designate of a facility who arranges for the offsite
shipment of a Highway Route Controlled Quantity of radicactive materials
must provide to Traffic, 60 days prior to first shipment. the following
data which will be forwarded to the DOE in a timely manner:

Materials to be shipped

Expected dates for the first and Tast shipment
Estimated number of shipments

Package or cask to be used

Destination of receiving facility

Security arrangements (when required).

OO0 00QOQOO0o

Traffic will provide the following additional information:

o Mode of transport
0 Probable carriers
2 Probable route to destination
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TITLE: Approvijﬁg¥ ‘zﬁﬁjf
PRENOTIFICATION REQUIREMENTS FOR OFFSITE Z ,4/ft/ y

SHIPMENTS OF HIGHWAY ROUTE CONTROLLED D. K. Qu;g%é?, apag
QUANTITIES OF RADIOACTIVE MATERIALS Procurem and Materials Mgmt

1.0 PURPOSE

The purpose of this procedure is to provide guidance in the U.S.
Department of Energy (DOE) prenotification requirements related to the offsite
shipments of Highway Route Controlled Quantities of radicactive materials.
The requirements stated here are a result of a DOE directive dated
May 8, 1985.

™3
2.0 SCOPE
0

This procedure establishes requirements te be followed by each facility
originating Highway Route Controlled Quantities of radioactive material
~shipments to offsite destinations.

T
~3.0 GUIDANCE AND REQUIREMENTS

-3.1 The manager or designate of a facility who arranges for the offsite

shipment of a Highway Route Controlled Quantity of radioactive materials
- must provide to Traffic, 60 days prior to first shipment, the following
. data which will be forwarded to the DOE in a timely manner:

i

Materials to be shipped

Expected dates for the first and last shipment
Estimated number of shipments

Package or cask to be used

Destination of receiving facility

Security arrangements (when required).

Co0oOoOoQo

3.2 Traffic will provide the following additional information:

o Mode of transport
o Probable carriers
o0 Procbable route to destination
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SHIPMENTS OF HIGHWAY ROUTE CONTROLLED
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3.3 Should any of the above data be classified, then submission of data
must be in complete compliance with applicable Safeguards and Security
Directives and Orders.

NOTE: Notification concerning continuing campaigns, such as the
Westinghouse continuing movements of irradiated maierials to
Idaho and New Mexico, are not required. Notifications
concerning the shipments made via the Albuquerque Operations
Office Transportation Safeguards Division are also exempt
from this reguirement.

3.4 Guidance regarding prenotification requirements for spent fuel and
other radioactive waste is provided in Appendix I-1, "Prenotification
Requirements for Spent Fuel and High Level Radioactive Waste Shipments.”
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ASSURANCE PROGRAM PLAN

1.0 PURPOSE

This plan implements the elements of the Quality Assurance (QA) Program
for all activities associated with the design, procurement, fabrication, and
inspection verification of reusable radioactive materials packaging. This
program conforms to the eighteen Quality Assurance Requirements of the
Consensus Standard ANSI/ASME NQA-1-1986 as endorsed by the U.S. Department
of Energy (DOE) in Orders.

2.0 SCOPE

The scope of this plan extends to operations performed on and off the
Hanford Site under the jurisdictional authority of the Westinghouse Hanford
Company (WHC).

3.0 GENERAL REQUIREMENTS

Existing packaging that has been approved for use shall continue to be
acceptable for use under this plan provided they are subjected to the
inspections, modification control, and handling requirements specified by
this plan.

This plan addresses the requirements of WHC-CM-4-2, Quality Assurance
Manual, the 18 elements of 10CFR71, Subpart H, and the QA requirements of
DOE Order 5480.3 as they pertain to WHC activities. The following paragraphs
jdentify the requirements for Radioactive Material Packaging (RAMPAK) and
implement the QA requirements of 49CFR173 and 178. A standards and procedures
matrix (QA Program Index) for RAMPAK is shown in Table 1 for ready reference
to the requirements and implementing procedures.

1. ORGANIZATION

The WHC Quality Assurance Function is responsible for establishing an
appropriate QA program and for assessing the effectiveness of the program
to provide product and service quality. WHC-CM-1-3, Management Requirements
and Procedures, MRP 5.2, "Quality Assurance," establishes policies,
organizational requirements, responsibilities, and authority for the QA
program, the QA function, and other WHC organizations participating in the
RAMPAK program.

The Manager of the QA function reports to the Safety, Quality Assurance
and Security Department Manager, who reports directly and independently to the
Vice President and President of WHC. The responsibilities of the QA Manager
include ensuring that WHC manuals and procedures provide complete and adequate
instructions for the implementation of quality assurance requirements, and
for ensuring sufficient reviews, inspections and audits are conducted by QA
personnel to verify compliance to the procedures.
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The Procurement and Materials Management (PMM) of the Resources
Allocation and Management (RAM) Department, Traffic group provides overall
coordination of the WHC hazardous material packaging and shipping program
via the WHC-CM-2-14, Hazardous Materials Packaging and Shipping Manual.

- Packaging Development under Advanced Reactor Engineering Division is
responsible for the onsite packaging designs and the Safety Analysis Reports
for Packaging (SARP) which support the use of the packaging at Hanford.

The safe and efficient use of the RAMPAK is the responsibility of the
packaging user.

o The packaging owner’s responsibilities inciude ensuring that
packaging has vaiid inspection tags and for notifying QA and Non
Destructive Examination (NDE) when an inspection is needed.

o The cognizant engineer is responsible for the design of, and any
design changes to, the RAMPAK.

o The user is responsible for the proper use of the RAMPAK.

2. QUALITY ASSURANCE PROGRAM

This Quality Assurance Program Plan (QAPP) specifies the appropriate
requirements from the WHC-CM-4-2 for the RAMPAK program, and the attached QA
Program Index (QAPI) identifies the procedures or documents which implement
the specific QA requirements. Impact Levels are determined in accordance
with MRP 5.43, "Impact Levels." A1l WHC organizations who participate in
the RAMPAK program shall comply with this program as specified.

3., DESIGN CONTROL

Engineering design activities for RAMPAK shall be accomplished in
accordance with WHC-CM-6-1, Standard Fngineering Practices and 49CFR173.
The responsibie design organization shall prepare specifications,
instructions, and drawings as applicable to describe the associated
activities. Packaging Development shall prepare the SARP.

Design reviews at WHC shall be in accordance with WHC-CM-6-1, Standard
Engineering Practices, EP 4.1, "Design Verification Requirements." Supplier
designs shall be approved by the responsible WHC design group prior to DOE
review. »
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A SARP shall be prepared and provide the anmalytical evaluation of the
RAMPAK system in accordance with the DOE Order 1540.2 to demonstrate full
compliance with the applicable regulations governing safe transport and/or
storage or compliance through the use of appropriate administrative controls,
If the container has an approved Certificate of Compliance (C of C) and all
requirements and limitations of that C of C are met for Westinghouse’s
intended use of the container, then the SARP is acceptable without further
comment. Waivers or exemptions to design requirements may be granted by the
DOE in accordance with DOE Order 5480.3, provided the departure offers an
equivaient degree of safety. -

Interfaces shall be defined and controlled.

Changes to design documents shall be initiated, approved, and controiled
through the use of the Engineering Change Notice (ECN) in accordance with
WHC-CM-6-1, EP 2.2, "Engineering Document Change Contrel.” The ECN is the
approved method for making proposed changes to technical documents
controiling the RAMPAK. Changes to the supplier design documents shail be
transmitted via the .ECN through the WHC review system for approval.

Software shall be developed and controlled in accordance with the design
control section 3 of the Quality Assurance Manuali. Additionally at WHC,
the WHC Standard Engineering Practices, WHC-CM-6-1, EP 2.1, ‘“"Computer
Software Configuration Management," shall be used to document software
control. When testing is used for software design verification, the test
p1aE and results shall be documented and included in the final documentation
package. ’

4. PROCUREMENT DOCUMENT CONTROL

The procurement of packaging or associated packaging system components
and services shall be controlied to assure conformance with specified RAMPAK
requirements. The design basis and related requirements necessary to ensure
adequate quality shall be included or referenced in documents for the
procurement of items and services. Procurement documents shail require the
supplier to have a QA program. The WHC technical and QA organizations shall
verify the adequacy of the supplier QA program.

The design organization and QA shall review and approve manufacturing’
plans and indicate where independent source verifications are necessary.

Requirements for the contents of procurement documents, procurement
planning, suppiier selection, bid evaluation, supplier performance evaluation,
control of supplier generated documents, control of changes in items or
services, acceptance of items or services, and QA requirements are contained
in WHC-CM-2-1, Procurement Manual and Procedures, and WHC-CM-2-2, Materials
Management Manual while QA reguirements for procurement are specified in
paragraph 4 of WHC-CM-4-2..
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The procurement of Nuclear Regulatory Commission (NRC) 1icensed shipping
containers shall be reviewed by the Procurement Review Board and approved
by the responsible DOE-RL organization, prior to the award of the contract.
Although other organizations may be represented, the Procurement Review
Board shall consist of representatives from at least the following WHC
organizations:

Engineering

Safety

QA

Radiological Assessment, Packaging and Shipping
Independent Technical Reviewer

Packaging and Shipping Subcouncil (Optional)
DOE-RL (Optional)

OO0 O0O0O0OO0

Changes to supplier design documents shall be processed in accordance
with the methods specified in the supplier’s QA program and approved by
WHC.

5. INSTRﬁCTIONS, PROCEDURES, AND DRAWINGS

Packaging and shipping activities associated with RAMPAK shall be
performed in accordance with methods prescribed by the WHC-CM-2-14, Hazardous
Materials Packaging and Shipping Manual.

Westinghouse Hanford Company designs shall be transiated into engineering
drawings per WHC-CM-6-1, EP 1.3, "Preparation of Engineering Drawings."”
Supplier designs shall be prepared in accordance with methods specified in
applicable standards and approved by WHC.

A1l fabrication of RAMPAK shall be in accordance with approved procedures
as specified in the QA program.

A1l records prepared for the RAMPAK program which identify design
criteria or fabrication methods shall be legible. Record retention shall
comply with the reguirements for records specified in paragraph 17 of this
plan.

6.0 DOCUMENT CONTROL

Documents specifying quality requirements or prescribing activities
affecting quality shall be controlled through procedures which provide the
administrative directions for the preparation, issue, approval, and control
of design documentation, including changes thereof.

Preparation and change of design documents at WHC shall be performed in
accordance with WHC-CM-6-1.
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Documents affecting quality shall be approved based on Impact Level
definitions described by MRP 5.43. Impact of changes shall be evaluated by
the cognizant design engineer against the original design base. Any change
to an NRC or DOE 1licensed package shall be an impact Tevel I change.
Suppliers shall demonstrate that their internal document control system is in
compliance with their approved QA program.

7. CONTROL OF PURCHASED ITEMS AND SERVICES

The procurement of items and services associated with the RAMPAK program
shall be contrelled through the issue of purchase orders in accordance with
the requirements of the WHC-CM-2-1 and WHC-CM-2-2. The design, design base
and other supporting requirements, necessary to assure adequate quality
shall be included or referenced in the procurement package prepared for the
purchase or containers or associated components.

The supplier shall be required to have a QA program consistent with the
applicable requirements of the NQA-1. The supplier shall be responsible
for all work conducted by sub-tier suppliers under their contract. The WHC
cognizant engineer, or delegate, and supporting QA shall evaluate the
supplier’s QA program prior to purchase order placement.

Suppliers that are designated for design and/or fabrication services
shall demonstrate their systems to be satisfactory for complying with the
assigned specifications. Once approved, ail changes in the design, including
those resulting from anomalies or changes in the fabrication methods, shall
be documented and approved by the WHC technical staff and QA organization
through use of the ECN.

WHC QA shall provide independent inspection for all procured packaging.
8. IDENTIFICATION AND CONTROL OF ITEMS

The identification of materials or items ordered to specifications,
standards, or codes must be maintained throughout fabrication, assembly,
storage, and installation.

When. traceability of material is required, identification shall be
fixed to the resulting parts prior to subdivision of the material.
Traceability must be maintained during fabrication. For Government Furnished
Material (GFM), appropriate identification markings shall be applied to
material and the supplier must demonstrate an independent method for tracking
the documentation accompanying the material.

A1l RAMPAK shall be identified and controlled by the packaging owner to
prevent incorrect use or the use of containers whose inspection tags have

expired.
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Identification and control of items at WHC shall be in accordance with
Section 8 of WHC-CM-4-2, Quality Assurance Manual. Identification and
control of items by the suppliers shall be in accordance with their approved
QA program.

8. CONTROL OF PROCESSES

Processes affecting the quality of items or services relating to RAMPAK
shall be controlled. Special processes that control or verify quality,
such as those used in impact tests, heat tests, welding, heat treating,
NDE, submersion and puncture tests, must be performed by qualified personnel
using quatified procedures in accordance with specified requirements.

Process control procedures shall be in compliance with design
specifications, codes, or standards. Special processes at WHC shall be
controlled by approved procedures in accordance with section 9 of WHC-CM-4-2,
Quality Assurance Manual. Control procedures shall specify the preparatory
steps, processing details, conditions’ to be maintained during each step, and
the requirements for records.

Special processes performed by the supplier shall be in accordance with
their approved internal procedures demonstrating appropriate documented
control of personnel, equipment, and method.

The supplier’s internal QA program shall assure that personnel,
processes, and equipment are qualified in accordance with the purchase order
documents prior to initiation of the fabrication. Objective evidence shall
be provided by the supplier.

Welding at WHC shall be performed 1in accordance with drawings,
WHC-CM-6-10, Welding Manual, and WHC-CM-6-26, Welding _ Procedures
Specifications Manual. Non Destructive Examination shall be performed in
accordance with WHC-CM-4-38, Nondestructive Examination Procedures.

Supplier welding requirements and performing procedures shall be prepared
in accordance with methods specified in Requirements 5 and 9 of NQA-1 and
approved by WHC prior to use.

' 10. INSPECTION

Inspections are examinations or measurements to verify whether an item
or activity conforms to specified requirements. Inspections of RAMPAK shall
be conducted by qualified QA personnel unless otherwise documented with the
concurrence of QA. Inspections shall be performed in accordance with
Inspection Plans. Inspection hold points and inspection criteria shall be
included in fabrication travelers or work instruction.
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Westinghouse Hanford Company inspection personnel shall be qualified
prior to the inspection in accordance with WHC-CM-4-2, QI 2-4, "Qualification
of Quality Assurance Inspection and Test Personnel.” The personnel providing
the inspections for suppliers shall have demonstrated sufficient evidence
that they are qualified for the inspections they are performing. Inspections
shall be planned per documented methods and the results documented and
provided to WHC. '

Inspections at WHC shall be done in accordance with WHC-CM-4-2, QR I0.
Inspections performed by the suppliers shall be done in accordance with
their approved internal procedures.

A1l inspection results shall be documented and include the acceptance
criteria. Records provided to WHC shall be legible and include:

Item inspected

Date of inspection

Inspector

Type of observation

Results or acceptability

Reference to information on action takem in connection with
nonconformances '

OO0 O0OO0OO0

Quality Assurance has the responsibility for preparing and maintaining
the inspection plans for each reusablie Type A and Type B RAMPAK. Inspections
shall be performed in accordance with WHC-CM-4-2, QI 13.2. When RAMPAK are
out of use for periods exceeding 2 years, they will be put into a suspended
category and inspected prior to use. The results of the inspection shall be
documented and evaluated for acceptability and the proper tag attached to

" the RAMPAK.

11, TEST CONTROL

Tests required to verify conformance of an item or activity to specified
requirements and to demonstrate satisfactory performance shall be pianned
and executed in accordance with WHC-CM-4-2, Section 11. Testing will meet
the requirements of all applicable regulations.

Characteristics to be inspected and tested shall be specified in a test
plan, as well as the methods to be used. The test plan must be approved by
appropriate level of management and independent groups, including Safety and
QA, to assure all requirements are fuily met.

Test results shall be documented. The conformance of test results with
acceptance criteria shall be evaluated. QA shall review and approve the
test report to verify that the requirements for the test plan are fully
addressed. The test results and report shall verify that the acceptance
criteria specified in the test plan is met. Inspections for acceptance
shall be performed by persons other than those who performed or directly
supervised the work being inspected. :
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Tests conducted by supplier shall be conducted in accordance with
approved test plans and procedures. WHC shall approve test plans and verify
that all requirements are addressed in the plan. Test reports shall reflect
that the criteria are being met and must be approved by the supplier’s QA.

Test records, test pians, and test reports containing results shail be
maintained in accordance with paragraph 17 of this QAPP and include as a
minimum:

Ttem tested

Date of test

Name of tester or data recorder
Type of observation

Results and acceptability

o0 o000

The test reports shall be included in the final data package.
12. CONTROL OF MEASURING AND TEST EQUIPMENT

Westinghouse Hanford Company control shall be 1in accordance with
WHC-CM-4-2, QR 12 , "Measuring and Test Equipment Control" and ANSI/IEEE
498. A1l measuring and test equipment (M&TE) used for accepting material
or equipment, controlling special processes, or obtaining test data shall be
calibrated and be traceable to nationally recognized standards. Calibrations
shall be performed at planned intervals to provide confidence 1in the
reliability of the M&TE. Records of the M&TE calibrations shall be maintained
in accordance with WHC-CM-4-2, QI 12-2, "Measuring and Test Equipment
Calibration Documentation"” and paragraph 17 of this QAPP.

The supplier shall maintain control of M&TE in accordance with their
approved internal procedures which have been verified by WHC QA as meeting
NQA-1, BR 12.

13. HANDLING, STORAGE, AND SHIPPING

Packaging, handling, shipping and storage of packaging which are
purchased, fabricated, shipped or stored by WHC shall be controlled to
prevent damage or loss and to provide adeguate safety of personnel involved.
This shall be done in accordance with:

WHC-CM-1-3, Management Requirements and Prdcedures, MRP 5.20, "Packaging
and Transportation of Hazardous Materials.”

WHC-CM-2-14, Hazardous Material Packaging and Shipping.

WHC-CM-3-5, Records Management.
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WHC-CM-4-2, Quality Assurance Manual, QR 13.0, "Handling, Storage and
Shipping."

WHC-CM-6-4, Hanford Hoisting and Rigaging Manual.
14, INSPECTION, TEST, AND OPERATING STATUS
Quality Assurance shall:

a. Maintain and publish the Radisactive Shipping Container Status
Report, indicating the status for reusable WHC RAMPAKs.

b. Affix tags to RAMPAKs to indicate the individual status of each
serially numbered container.

¢. Inspect non-WHC-owned RAMPAK prior to use by WHC personnel per
owner’s inspection plan or per WHC generated inspection plans and
appropriately tag or otherwise indicate the status of the packaging.

The owner of the RAMPAK shall:
a. Not use any container with an expired inspection tag.

b. Notify QA for inspection of the cask.

c. Provide input to QA for the Radioactive Shipping Container Status
Report.

d. Insure that the RAMPAK is authorized and in suitable condition for
use.

e. Examine RAMPAK per 49 CFR 173.475.
15. CONTROL OF NONCONFORMING ITEMS

Nonconformance reporting, control, and dispositioning shall be in
accordance with WHC-CM-4-2, section 15, "Control of Nonconforming Items.”

RAMPAKs that do not conform to specified requirements, or whose
conformance is indeterminate, shall be controlled by the RAMPAK owner to
prevent inadvertent use. Controls shall provide for identification,
documentation, evaluation, segregation where practical, disposition of the
nonconforming items, and notification to affected organizations.
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Identification of nonconforming packaging shall include hold tags placed
in a conspicuous Tocation appropriate to the RAMPAK size and weight. The
hoid tags are to be attached by WHC QA personnel, and detached by WHC QA
personne] when the quality issue has been resolved and dispositioned. All
dispositions shall be in accordance to WHC-CM-4-2, QI 15-1. DOE and NRC
concurrence shall be obtained for dispositions which affect NRC Ticense
requirements.

16. CORRECTIVE ACTION

Conditions adverse to gquality or significant conditions adverse to
quality may be revealed by an audit, an unusual occurrence, a random
observation during inspection, or from trend analysis of other reports
{Nonconformance Report, etc.). The identification of unsatisfactory
conditions, the cause of the condition, and the corrective action taken
must be documented and appropriately reported. The reports must be verified
by QA and appropriate Tevels of management for completeness.

Corrective action shall be in accordance with WHC-CM-4-2, QR 16,
“Corrective Action", commensurate with the seriousness of the condition
being corrected. Corrective action may also be identified in an unusual
event report in accordance with MRP 5.14, "Event, Critique, and Unusual
Occurrence Reporting.” The effectiveness of corrective action must be
demonstrated before a condition shall be considered corrected.

17. RECORDS

Records which furnish documentary evidence of quality for RAMPAKs shall
be maintained in a manner consistent with the requirements and instruciions
of section 17 of WHC-CM-4-2. Records for the RAMPAK shall include a completed
inspection plan and NDE Report for all RAMPAKs on which inspections are
performed. The completed inspection report and NDE Reports shall be
maintained by WHC QA with a copy submitted to the RAMPAK owner. Completed
inspection reports and NDE reporis shall be maintained for a minimum of six
years as non-permanent records, except for the NRC and DOE Ticensed casks
whose records are maintained for the Tife of the packaging. No further
indexing or distribution shall be performed.

A copy of the specific license, C of C, or other approval of the
packaging, drawings and other documents referenced in the approval relating
to the use and maintenance of the packaging and to the actions to be taken
prior to shipment shall be sent to Traffic per MRP 5.20, "Packaging and
Transportation of Hazardous Materials."
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Testing records required by NRC and DOE requirements shall be identified
and preserved for the life of the packaging and a record plan shall be
established for all new NRC and DOE licenced packaging. These records will
be maintained by the owner of the RAMPAK and all records will be transferred
with any change of owners. These responsibilities Tie with the organization
responsible for the RAMPAK, with assistance of appropriate support
organizations including Safety and QA.

Quality records may be either the originals or copies. Microform is
acceptable, except for radiographs. Records must be legible, written in ink
or typed, identifiable, and retrievable. Records must be protected from
damage, deterioration, or loss. Lost or damaged records must be replaced,
restored, or substituted promptly to the extent possible.

Records shall be readily retrievable. The time required for retrieval
shall be commensurate with the urgency with which the record would be needed.

Correction to guality records shall be performed in accordance with
WHC-CM-4-2, QR 17.0, paragraph 8.

The cognizant design organization is responsible for the preparation and
retention of records and records plan until the responsible WHC owner becomes
identified and accepts the records and responsibility for the records.

i8. AUDITS

Quality audits are conducted on both WHC project activities (infernal
audits) and suppliers (external audits) in accordance with WHC-CM-4-2, QR 18.
Annual internal audits covering control of the RAMPAK and the shipping of
radicactive material shall be performed by WHC QA.

Quality Assurance is responsible for conducting and scheduling quality
audits. Audits are scheduled and performed to a prepared checklist and the
results documented in a report to management. Follow up corrective actions
are verified by the appropriate QA personnel.

4.0 REFERENCES

1. DOE Order 1540.2, "Hazardous Material Packaging for Transportation-
Administrative Procedures.”

2. DOE Order 5480.3, "Safety Requirements for the Packaging and
Transportation of Hazardous Materials, Hazardous Substances, and
Hazardous Wastes," establishes the safety standards for hazardous
materials packaging and transportation.

3. DOE-RL Order 5700.1A, "Quality Assurance,” establishes quality
assurance standards for Hanford operations.
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10.
11.
12.

13.
14‘

15.
16.

DOE Order 5700.6B, "Quality Assurance," establishes the quality
assurance standards for DOE operations.

ANSI/ASME NQA-1, Quality Assurance Program Requirements for Nuclear

Facitities, American National Standard Institute/American Society

of Mechanical Engineers Consensus Standard. This standard is
endorsed for the Hanford Site.

ANSI/IEEE 498-1985, "Standard Requirements for the Calibration and
Control of Measuring and Test Equipment Used in Nuclear Facilities."”

49 CFR 173, "Shippers - General Requirements for Shipments and
Packaging." '

WHC-CM-1-2, Organization Charts and Charters.
CH CC-5, "Safety and Environmental Advisory Council."

WHC-CM-1-3, Management Requirements and Procedures.
MRP 5.2, "Quality Assurance."
MRP 5.14, "Event, Critique, and Unusual Occurrence Reporting."
MRP 5.20, "Packaging and Transportation of Hazardous
Materials.”
MRP 5,43, "Impact Levels."

WHC-CM-2-1, Procurement_Manual.

WHC-CM-2-2, Materials Management Manual.

WHC-CM-2-14, Hazardous Material Packaging and Shipping, has been
established as the WHC authority for the packaging and shipment of
radioactive and hazardous materials. This manual incorporates the
requirements and controls specified in the following:

10 CFR 71, "Packaging and Transportation of Radioactive

Materials"
49 CFR 178, "Shipping Container Specifications"
49 CFR 171 - 49 CFR 173

WHC-CM-3-5, Records Management.

WHC-CM-4-2, Quality Assurance Manual, provides structure for the
eighteen criteria contained in the NQA-1 consensus standard and
suppliements.

WHC-CM-4-38, Nondestructive Examination Procedures.

WHC-CM-6-1, Standard  Engineering _ Practices, defines. the
requirements for  preparing and controlling engineering
documentation. -
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17. WHC-CM-6-4, Hanford Hoisting and Riqging Manual.
18. WHC-CM-6-10, Welding Manual. '
19. WHC-CM-6-26, Welding Procedures Manuai.

@
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Table 1. Quality Assurance Program Index.
(Sheet 1 of &) '

Implementing Procedure(s)
NQA-1
Criteria Title
WHC-CM-4-2 WHC-CM-1-3 Other WHC Other
QrR/QI MRP Manuais
BR-1 ORGANIZATION 1.0 5.2
1S-1 Muitiple
Organizations
15-1 Organizational
| Responsibilities
BR-2 QUALITY ASSURANCE 2.0 DOE 5480.3
PROGRAM , _ 10CFR71
QA Program 2.1
Planning/Project
Type Activities
QA Progfam 2.2
Planning
25-4 QA Indoctrina- 2.3
tion and Training
25-1 Quaiification of 2.4
QA Inspection and
Test Personnel
25-3 Qualification of . 2.5
Audit Personnel
25-2 Management 2.7
. Assessments
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Tabie !. Quality Assurance Program Index.
(Sheet 2 of §)

Impiementing Procedure(s)
NQA-1

Criteria Title
WHC-CM-4-2 WHC~CH-1-3 Other WHC
QrR/QI MRP Manuals

Other

BR-3 DESIGN CONTROL 3.0 5.20 CM-6-1

3s5-1 QA Verification 3.1 CM-6-1,
and Evaluation EP 2.1
of Design and 4.1
Activities

38-1 Change Control EP 2.2

Changes to- EP 2.2
Non-WHC Design
Documents

BR-4 PROCUREMENT 4.0 5.20 CM-2-1
DOCUMENT CONTROL CM-2-2

45-1 Pracurement 4.1
Document
Control

External 4.2
Services
Control

BR-5 INSTRUCTIONS, 5.0 CM-2-1
PROCEDURES, AND CM-6-1,
DRAWINGS EP 1.3

Preparation, 5.1
Revision, and
Control of QRs
and Qls ‘

BR-6 DOCUMENT CONTROL 6.0 . 5.43 CM-6-1

QA Document 6.1
Control

49CFR173

DOE 1540.2
DOE 5480.3
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Table 1. Quality Assurance Program Index.
{Sheet 3 of 6)

Implementing Procedure(s)
NQA-1 .
Criteria Title
WHC-CM-4-2 WHC-CH-1-3 Other WHC Other
Qr/QI MRP Manuals
BR-1 | CONTROL OF 7.0 CM-2-1,
PURCHASED ITEMS CM-2-2
AND SERVICES
75-1 Procurement 7.1
Planning and
Control
75-1 Supplier ' 7.2
Qualification
75-1 Source Inspec- 7.3
tion
75-1 Receiving 7.4 -
Inspection
BR-8 IDENTIFICATION 8.0
AND CONTROL OF
ITEMS
8S-1 Material 8.1
Identification
and Control
BR-9 CONTROL OF 9.0
PROCESSES
Control of 9.1 CM-4-38
Nondestructive
Examinations
9s-1 Control of 9.2 CM-6-10,
Welding and ' CM-6-26
Brazing -
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Tabie 1.

Quality Assurance Program Index.
(Sheet 4 of 6)

NQA-1

Criteria

Title

Impiementing Procedure(s)

WHC-CH-4-2
QR/Q1

WHC-CH-1-3
MRP

Other WHC
Manuals

Other

BR-10
10S-1

BR-11

BR-12

125-1

INSPECTION
Inspection
Instruction for
Operations,
Modifications

Inspection
Instruction for

Fabrication

Surveillance

¢ Selection and

Interpretation
of Readings
form Variable-
Reading Gages
and Instruments

TEST CONTROL

Test Verifi-
cation

CONTROL OF
MEASURING AND
TEST EQUIPMENT

Acquisition

and Calibration
of Measuring
and Test
Equipment

M&TE Calibration
by Users

Maintenance, and |

Manufacturing and

10.0
10.1

10.2

10.4
10.5

11.0
11.1

12.0

12.1

ANST/IEEE
498
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Table 1. Quality Assurance Program Index.
(Sheet 5 of 6)
Implementing Procedure(s)
NQA-1
Criteria Title )
WHC-CM-4-2 WHC-CM-1-3 Other WHC Other
QrR/QI MRP Manuals
BR-13 HANDLING, STORAGE, 13.0
AND SHIPPING
Lifting 13.1 CM-674
Radioactive 13.2
Materials
Packaging
BR-14 INSPECTION, TEST, 14.0
AND OPERATING
STATUS
Inspection 14.1
and Test Status
BR-15 CONTROL OF 15.0
155-1 NONCONFORMING
ITEMS
Nonconforming 15.1 5.14
[tem Reporting
Nonconforming 15.2 i
Item Control -
BR-16 CORRECTIVE ACTION 16.0
Analysis and 16.1
Trending
Corrective Action 16.2
Reporting
BR-17 QUALITY ASSURANCE 17.0 5.20
RECORDS
Records Control 17.1
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Table 1. Quality Assurance Program Index.

(Sheet 6 of 6)

Impiementing Procedure(s)

NQA-1 )
Criteria Jitle oy e e
¥ i " IWHC-CM-4-2 | WHC-CM-1-3 | Other WHC | Other
o] QRAQT MRP Manuals
:‘“" F ,hj ’1?3"»
BR-18 AUDITS 18.0 DOE 5480.3
118S-1 Audit 18.1
Programming
and Schedule
188-1 Planning, . 18.2
Conducting,

Reporting, and
Follow-up of
Quality Audits
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The following abbreviations, acronyms, and definitions are provided to
clarify material contained in this manual, and apply to the use of this
manual only. :

"A1". Means the maximum activity of special form radiocactive material
permitted in a Type A package (49 CFR 173.403(a)).

*An", Means the maximum activity of radiocactive material, other than
special form of low specific activity radioactive material, permitted in a
Type A package (49 CFR 173.403(b)).

AjAp_System. A method for determining radioactive material quantity
categories and proper packaging for each category.

Activity. The total amount of radioactivity in a shipment expressed in
the traditional units of curies, e.g., Ci, mCi, uCi, etc., or the
International System (SI) units of becquerels (Bq).

ALAP. Acronym for As Low As Practicable.
ALARA. Acronym for As Low As Reasonably Achievable.

ALO-TSD. Acronym for Albuquerque Operations Office - Transportation
Safeguards Division.

Alpha Particle {@). A particle identical to the helium atom nucleus
emitted by some radionuclides called alpha emitters. Each alpha particle
consists of two protons and two neutrons and has two positive charges.

Beta Particle (B). A particle with same mass and size of an electron
with either a negative (electron) or a positive (positron) charge emitted
from an atomic nucleus in the disintegration process.

Bill of Lading. A non-pegotiable document by which a carrier
acknowledges receipt of freight and contracts for its movement.

Carrier. An individual or corporation engaged in the business of
transporting goods or passengers by land, sea or air.

Categories I, IT, II1. Special NucTear Materials (SNM) are divided by
weight (grams) into three major categories with specific physical protection
requirements for each. See DOE Order 5632.2A, "Physical Protection of Special
Nuclear Materials and Vital Equipment." Category IV is an accountability
categorization for source and other nuclear materials.

CFR. Acronym for Code of Regulations; contains a codification of
documents of general applicability and future effect. Published by the
Office of the Federal Register as a special edition of the Federal Register.
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COC. Acronym for Certificate of Compliance. A permit to use a specific
container issued by DOE or NRC.

Combustible liquid. Any Tliquid with a flash point from 100 to 200 F
or as measured by the tests specified in 49 CFR 173.115, except any mixture
having one or more components with a flash point of 200 F or higher, that
makes up at Teast 99% of the total volume of the mixture (49 CFR 173.115(b)).

. Compressed Gas. Any material or mixture having in the container a
pressure exceeding 40 psia at 70 F, or a pressure exceeding 104 psia at 130
F, or any liquid flammable material having a vapor pressure exceeding 40
psia at 100 F (49 CFR 173.300(a)).

Consignee. One to whom a shipment is addressed; the receiver

Consignor. One initiating a shipment; the shipper

Consumer Commodity. A material that is packaged or distributed in a form
intended and suitable for sale through retail sales agencies or for
consumption by individuals for purposes of personal care or household use.
This term also includes drugs and medicines (49 CFR 171.8).

Controlied Vehicle. A vehicle having fixed radioactive contamination
and a Tow potential for personnel contamination.

 Convoy. Personnel and equipment designated to accompany a shipment
while in transit.

Corrosive Material. Any liquid or solid that causes destruction of human
skin tissue, or a liquid that has a severe corrosion rate on steel.
(See 49 CFR 173.240(a) and (b) for details.)

CPS. Acronym for Criticality Prevention Specification.

CSAR. Acronym for Criticality Safety Analysis Report.

SS. Acronym for Criticality Safety Specification.

Curie (Ci). The international curie is a unit of radiocactivity equal to
3.7 x 10¢V disintegrations per second; also equal to 3.7 x 10 0 becquerels

(Ba).

DOE. Acronym for U.S. Department of Energy. A regulatory agency of
the Federal Government that has jurisdiction over certain energy and defense
waste programs and that establishes packaging requirements for radioactive
materials in support of these programs. :

DOE-RL. Acronym for U.S. Department of Energy. Richland Operations
Office .
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DOT. Acronym for U.S. Department of Transportation. A regulatory
agency of the Federal Government that has jurisdiction over the safe transport
of materials moving in interstate commerce. The regulations covering the
transportation of hazardous materials are found in 49 CFR Parts 171-179.

Emerdency. Any serious event that causes a delay in transporting a
package to its destination (e.g., vehicle breakdown, collision, highway
obstruction, etc.).

EPA. Acronym for U.S. Environmental Protection Agency.

Etiologic Agent. A viable micro-organism or its toxin which causes or
may cause human disease (49 CFR 173.386). Refer to the U.S. Department of
Health, Education and Welfare Regulations, 42 CFR 72.25(c), for list of
agents.

Exclusive Use. A shipment where the consignor reserves a vehicle
exclusively for his use and where all initial, intermediate, and final loading
and unloading is carried out under the direction of the consignor, consignee,
or a designated agent.

Explosive. Any chemical compound, mixture, or device, the primary
purpose of which is to function by explosion with substantial instantanecus
release of gas and heat (49 CFR 173.50}.

Fissile Class I. Shipments of fissile material in packages that may be
transported in unlimited numbers, in any arrangement, and without any nuclear
criticality safety array controls during transportation. A transport index
is not assigned to Fissile Class I packages for purposes of nuclear safety
contrel (49 CFR 173.455). However, the external radiation levels may require
assignment of a transport index (49 CFR 173.403(bb)).

Fissile Class II. Shipments of fissile material in packages that may be
transported together in any arrangement but in numbers that do not exceed an
aggregate transport index of 50. For purposes of nuclear safety control,
the transport index of an individual package shall not be less than 0.1, nor
move than 10, and shall be the higher of the two values required by either
external radiation levels or criticality prevention. Such shipment requires
no nuclear safety control by the shipper during transportation
(49 CFR 173.485). ‘

Fissile Class III. Shipments of fissile material in packages that do not
qualify as Fissile Class I or Fissile Class II packages. Nuclear safety
control and radiation control during transportation are provided by special
arrangement {e.g., exclusive use) between the shipper and the carrier

(49 CFR 173.455).

Fissile Exempt. The quantity or concentration of fissile material exempt
from DOT fissile material packaging requirements (49 CFR 173.453).
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Fissile Material. Any material containing 238Pu, 239Pu, 241Pu, 233U,
or 235 (49 CFR 173.403(j)). Neither natural nor depleted uranium are fissile
material.

Flammable Gas. Any compressed gas meeting requirements for lower
flammability limit, flammability limit range, flame projection, or flame
propagation criteria as specified in 49 CFR 173.300(b).

Flammabie Liguid. Any liquid with a fiash point less than 100° F as
measured by the tests specified in 49 CFR 173.115, with the following
exceptions: (1) a flammable liquid with a vapor pressure greater than 40
psia at 100 F, as defined in 49 CFR 173.300; (2) any mixture having one
component or more with a flash point of 100 F or higher that makes up at
Teast 99% of the total volume of the mixture; and (3) a water-alcohol solution
containing 24% or less alcohol by volume if the remainder of the solution
does not meet the definition of a hazardous material contained in 49 CFR.

Flash Point. The minimum temperature at which a substance gives off
flammable vapors which in the presence of air and in contact with spark or
flame, will ignite (49 CFR 173.115).

Forbidden. Hazardous material that may not be offered or accepted for
transportation (49 CFR 172.101(d)).

Gamma_ Ray (@#). An electromagnetic radiation emitted by the nuclei of
certain radiocactive substances during decay, similar in nature to X-Rays.

HM. _Acronym for Hazardous Material. A substance or material that has
been determined to be capable of posing an unreasonable risk to health,
safety, and property when transported and that has been so designated by the
DOT (49 CFR 171.8).

HMSR. Acronym for Hazardous Material Shipment Record. A form recording
data and documenting the shipment of (non-radioactive) hazardous material.
This record when signed by an authorized individual certifies that the
material has been properiy prepared for shipment.

HRCQ. Acronym for Highway Route Controlled Quantity. A packaged
gquantity of radioactive material which when shipped offsite requires special
routing, labeling, and placarding, in addition to other special requirements
(49 CFR 173.403(1)). .

Hazardous Substance. A quantity of a material offefed for transportation
that equals or exceeds the reportable quantity (RQ) specified for the material
in EPA regulations (see 49 CFR 171.8 for specific criteria).

HW. Acronym for Hazardous Waste. A material subject to the hazardous
waste manifest requirements of the EPA (see 49 CFR 171.8).
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[AEA. Acronym for International Atomic Energy Agency. An agency of the
United Nations that provides regulations covering the shipment of fissile
and other radioactive materials between countries. The Agency regulations
are contained in IAEA pamphlet Safety Series Number 6, "Regulations for the
Safe Transport of Radioactive Materials"; and Safety Series Number 37,
"Advisory Materials for the Application of IAEA Transport Regulations”.

International System (SI) of Units. An extended and improved form of the
metric system being increasingly incorporated into general usage. A
comparison of the appropriate traditional and SI units for radioactivity is
given here.

Relationship
Traditional S1 of Traditional
Quantity Unit Unit and ST Units
Activity Curie (Ci) becquerel (Bq) 1 Bg=2.7x 10-11 ¢y
2.2 x 1012 dpm 1 dps 1 curie = 3.7 x 1010 Bgq
37 GBg, 0.037 TBq
Absorbed rad gray (Gy) 1 Gy = 100 Ead
Dose - ' 1 rad = 107~ Gy
Dose rem sievert (Sv) 1 Sv = 100 yem
Equiva- 1 rem = 1072 Sv
lent
Since a Bgq is extremely small, use: Kilobecquerel 1 kBq = 103 Bq
Megabecquerel 1 MBq = 108 Bq
Gigabecquerel 1 GBd = 109 Bqg
Terabecquerel 1 TBq = 1012 Bgq

Irritating Material. A liquid or solid substance which upon contact with
fire or exposure to air gives off dangerous or intensely irritating fumes,
but not including any poisonous material, Class A (see 49 CFR 173.381).

Limited Quantity. The maximum amount of hazardous material, as specified
in those sections of 49 CFR Part 173 applicable to the particular hazard
class, for which there are specific exceptions from the requirements of the
subchapter.

LSA. Acronym for Low Specific Activity Radioactive Material. see
49 CFR 173.403(n).

MEP. Acronym for Mixed Fission Products for which there is no specific
definition. Generally includes mixtures of isotopes ranging in mass numbers
from 70 to 162 depending on their half lives and time since formation in the
fission process.
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Nonflammable Gas. Any compressed gas other than a flammable compressed
gas (49 CFR 173.300).

Normal Formal Radioactive Material. See 49 CFR 173.403(s).

N.0.S.. Acronym for not otherwise specified.

NRC. Acronym in this manual, for U.S. Nuclear Regulatory Commission.
A reguiatory agency of the U.S. Government. It has, among other matters,
jurisdiction over licensee packaging requirements for radioactive materiais,
some of which are adopted by DOE. This acronym is also used by the DOT in
49 CFR to mean non reuseable container.

Nuclear Safety and Criticality Prevention. Are used synonymously; the
terms refer to the limits established to prevent nuciear chain reactions in

a nonreactor environment.

Offsite Shipment. The movement of material from the packaging facility
of any of the following onsite contractors to any offsite receiver:

Battelle Pacific Northwest Laboratory
Westinghouse Hanford Company

Kaiser Engineers Hanford Company

OHP. Acronym for Operational Health Physics.

Onsite Radiocactive Shipment Record. A form recording data and
documenting the onsite shipment of radioactive materials. This record when
signed by an authorized individual certifies that the material has been
properly prepared for shipment. The acronym for Onsite Radioactive Shipment
Record is RSR.

Onsite Shipment. A movement of material within the confines of the

_ Hanford Site between DOE-RL contractor facilities or between or within

security areas. (See also Shipment)

Organic Peroxide. An organic compound containing the bivalent -0-0-
structure and which may be considered a derivative of hydrogen peroxide
where one or more. of the hydrogen atoms have been replaced by organic radicals
(see 49 CFR 173.151a for exceptions and details).

ORM. Acronym for Other Regulated Materials. Any material that does not
meet the definition of another hazard class, but may pose an unreasonable
risk to health and safety when transported and is specified in 49 CFR 172.101
as an ORM material or that possesses one or more of the characteristics
described in ORM-A through E (see 49 CFR 173.500).
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ORSR. Acronym for Offsite Radicactive Shipment Record. A form recording
data and documenting the offsite shipment of radioactive material. This
form when signed by an authorized individual certifies that the material has
been properly prepared for shipment.

Oxidizer. A substance such as chlorate, permanganate, inorganic
peroxide, nitro carbo nitrate, or a nitrate that yields oxygen readily to
stimulate the combustion of organic matter (49 CFR 173.151).

Package. The packaging and its contents as presented for transport.

Packager. The contractor responsible for the preparation of a package
of hazardous material for shipment, including radioactive material.

Packaging. The assembly of containers, insulation, shielding, and other
components as described in the package specification or COC.

Placard. A square-on-point sign measuring 10 3/4 in. per side; e.g., a
radicactive placard has "Radioactive” in black letters on a yellow and white
background (see 49 CFR Part 172, Subpart F, for details). This placard is
displayed on the front, back, and sides of each dedicated onsite vehicle
carrying radioactive material and each offsite vehicle carrying radioactive
material which requires a Yellow III label or LSA full load. A recent change
in the regulations governing offsite movement of an HRCQ of radioactive
materials requires the radioactive warning placard be placed on 2 square
background as described in 49 CFR 172.527. Placards are carried in store
stock under the following identification:

o Truck 37-6775-390
o Rail 37-6775-300

Poison A. Extremely Dangerous Poisons, Class A. Poisonous gases or
liquids of such nature that a very smalil amount of the gas or vapor of the
Tiguid, mixed with air is dangerous to life (49 CFR 173.326).

Poison B. less Dangerous Pojsons. Substances, liquids, or solids

(including pastes and semi-solids), other than Class A or irritating
materials, which are known to be so toxic to man as to afford a hazard to
health during transportation or are presumed to be foxic to man
(49 CFR 173.343). .

Procedure. Written instructions that specify or describe how an activity
is to be performed. It may include methods fo be employed, equipment or
materials to be used, and sequence of operations.

Proper Shipping Name. Name of the hazardous material as shown in Roman
print (not italics) in 49 CFR 172.101, Hazardous Materials Table.

PSAA. Acronym for Packaging and Shipping Approval Authority.



& 6 8

0

4
]

7 7

HAZARDOUS MATERIAL PACKAGING " Manual WHC-CM-2-14

AND SHIPPING Section Glossary, REV 1
Page 8 of 11
GLOSSARY AND ACRONYMS Effective Date - July 15, 1989

PSSC. Acronym for Packaging and Shipping Sub Council.

Pyrophoric, liguid. Any liquid that ignites spontaneously in dry or
moist air at or below 130° F (49 CFR 173.115).

QA. Acronym for Quality Assurance.

QC. Acronym for Quality Contrel.

Rad. A unit of absorbed radiation dose, which approximates 0.01 grays
(Gy) or 0.01 joule/kilogram {J/kg).

Radioactive Material.- For offsite shipments, any material or combination
of materials that spontaneously emits ionizing radiation and has a specific
activity greater than 0.002 microcurie per gram ( Ci/g) or 74 Ba/g

(49 CFR 173.403(y)). :

For onsite shipments items, materials, or equipment which meet any of the
following criteria:

Specific activity exceeds 2 nCi/g,
Alpha activity exceeds 60 pCi/g,

Fixed or smearabie radioactive contamination that is
detectable with standard portablie survey instruments,

Activity exceeds that for exempt quantities (listed in
Appendix F, WHC-CM-4-10), or

The item is classified as a radioactive source.

RAM. Acronym for Resource, Allocation & Management’Department. RAM
shall not be used in this manual to denote radioactive material.

Requiated Vehicle. See Controlled Vehicle.

REM. Stands for "roentgen equivalent man"; it is the quantity of any
type radiation having the same effect on the body as one rad of x or gamma
radiation. One REM approximates 0.01 sievert (Sv) or 0.01 J/Kkg.

Removable. Radioactive Contamination. Radioactive contamination that
can be readily removed in measurable quantities by wiping the contaminated
surface with an absorbent material. (See 49 CFR 173.443).

RM. Acronym for Radiation Monitoring.

RPT. Acronym for Radiation Protection Technologist.

RQ. Acronym for Reportable Quantity.
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RSR. Acronym for Onsite Radioactive Shipment Record.

RWP. Acronym for Radiétion Work Procedure.

ARP. Acronym for Safety Analysis Report for Packaging.

Seal (Type E). A numbered tamper-indicating seal, that is destroyed in
disassembly.

LA

Shipment. One or more packages of hazardous material to be transported
to a consignee at one time, and may be in one or more vehicles. Onsite
Shipments are classified as interarea {between areas) and intra area (within
an area) movements. These shipments are movements that cause the material
to change areas or building residences or custodianship. (See also User

Movement)

Shipment. International. A shipment consigned to any foreign country.

Shipment, Large. A shipment weighihg 5,000 Tb or more.
Shipment, Small. A shipment weighing less than 5,000 1b.

Shipper. WHC is the shipper for DOE-RL of all hazardous and radiocactive
materials moved offsite by DOE-RL contractors in connection with contract-
related work, inciuding materials moved by DOE courier. (See RL 5480.1A,
Chapter III).

SNM. Acronym for Special Nuclear Material.

Solid, flammable. Any solid material, other than an explosive, that is
liable to cause fires through friction, absorption of moisture, spontaneous
chemical changes, retained heat from manufacturing or processing, or that
can be ignited readily and when ignited burns so vigorously and persistently
as to create a serious transportation hazard (49 CFR 173.150).

Special Form Radioactive Material. See 49 CFR 173.403(z) and 173.463.
Special Nuc!%gr Material. Any quantity of plutonium, 233y, or uranium-
enriched in the U isotope. For more details, see DOE Order 5632.2.

Spontaneously Combustible Material solid). Any solid substance
(including sludges and pastes) that may undergo spontaneous heating or seif-
ignition under conditions normally incident to transportation of that may
upon contact with the atmosphere undergo an increase in temperature and
ignite (49 CFR 171.8 and 173.150).

SST. Acronym for Safe Secure Trailer operated by ALO-TSD.
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Transport Index (TI). The dimensionliess number (rounded up to the
first decimal place) placed on the label of a RAM package to designate the
degree of control to be exercised by the carrier during transportation (See
49 CFR 173.403(bb)). The TI is used as a guide to control placement of
radioactive material in a vehicle or in segregated batches for storage to
reduce radiation exposure to people and/or to prevent the initiation of a
criticality.

The shipper determines the TI as follows: For radioactive material
packages of non-fissile material, i.e., those containing <15 g fissile
material and/or any amount of other radionuclides the TI is simply the maximum
radiation dose rate in m rem/hr measured at one meter (3.3 ft) from the
surface of the package. For packages of fissile material the minimum TI is
determined by a criticality safety analysis. This analysis evaluates the
container with various fissile material loadings and determines the number
of containers that may be shipped together on a single vehicle without causing
a criticality. Since any one vehicle may transport no more than 50 fransport
index units at a time, the number 50 is divided by the maximum number of
containers allowed per vehicie to determine the minimum TI assigned to each
container. For examplie, criticality safety analysis for the Model 60 shipping
container aliows 125 Model 60s for a loading of 120 FFTF fuel pins each, to
be shipped together at one time. The minimum TI per container then is
50/125 = 0.4 TI units. Note, this is the minimum TI for this specific
Joading. As is often the case, however, we find the radiation dose rate
from combined and neutrons for one of these containers with this leading
exceeds 0.4 m rem/hr at one meter. In this case, the higher number, the
measured dose rate, will become the TI. Do not add the 0.4 from criticality
analysis and the dose rate reading to obtain the TI. The TI is only the
higher vaiue of the two.

ISDE. Acronym for Treatment Storage Disposal Facility.

Type A Packaqing. See 49 CFR 173.403(gg).

Type A Quantity. See 49 CFR 173.431(a).

Type B Packaging. See 49 CFR 173.403(hh).
Type B Quantity. See 49 CFR 173.431(b).

User Movement. The transport of hazardous or radioactive material by an
employee who will retain direct custody and use the material in performance
of his onsite duties. As examples a painter moving a 5 gallon bucket of
flammable paint from the storeroom or warehouse to job site where the paint
is consumed; or a Radiation Protection Technician moving a radioactive source
from building to building to check or calibrate radiation detection
equipment.
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Water Reactive Material (solid). Any solid substance {including sludges
and pastes) which, by interaction with water, is 1likely to become
spontaneously flammable or to give off flammable or toxic gases in dangerous
quantities (49 CFR 171.8 and 713.150).
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